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War with its huge demands for simple, dependable 
“Caterpillar”’ Diesel Electric Sets, has interrupted the 


purchase of these low-cost power producers by farmers 
and cooperatives. 


But when these outfits get through “pointing” AA 
guns, helping “hear” Axis planes, refrigerating GI 
chow, sending searchlight beams at Jap or Nazi targets 
—and doing a hundred-and-one other military jobs— 
theyll be available again to grind cow-feed, power 
hatcheries and dairies, refrigerate crops, light whole 
neighborhoods! And under many conditions, they'll 
generate current for less than le per K.W.H.! 


These self-contained power plants are easy and inex- 
pensive to install. Simplified design, including self- 


CATE 


REG. U. S. PAT OFF 


DIE 


regulating generators, leaves their operators litt!« to do 
except start and stop these sets. No switchboard nor 
voltage regulator is needed. 

The Diesel D-3400 set shown here burns less than one 
gallon of low-cost fuel per hour—furnishing ligi:ts and 
power for ranch houses, barns, machine shop av! other 
uses—on the William B. Ward ranch, Miner, Montana. 


... These proved “‘Caterpillar” sets (of 15 to 90 k.W.H. 
capacity) will be looking for a lot of steady postw:r farm 
jobs—to make electric energy for all uses wherever the 
services of a complete plant are most advantageous! 


* Approximate—with 6c fuel at 34 load, and includ- 
ing lubrication plus a fair reserve for maintenance. 
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Why Is Building So Backward? 


ERIOUS searching of our professional soul is suggested 

by a study of Deane G. Carter's paper which forms the 
Jeading article in this issue. The deterioration of the farm 
building plant, failure not only to provide new structures 
in step with other phases of agriculture but even to main- 
BB tain the old, the seeming low estate of farm building in 

both high and low places, all are nothing new. It has been 
a chronic condition at least since World War I. A full cycle 
from war through depression and back to war has not served 
to break the stalemate. Perhaps it calls for something more 
than ‘he pressures of external circumstances. 

The facts and figures mentioned by Professor Carter are 
B reflected in the experience of our own American Society of 
Agricultural Engineers. His startling statement that the 
state .gricultural experiment stations have less than one 
traine.| structures worker per state, and that industry's con- 
tribut'on is similarly slim, is an indictment. It is confirmed 
by the relatively small attendance and participation at farm 
structures sessions of our annual and fall meetings. They 
are a brave and competent little band, these farm buildings 
engineers, but they need reinforcements both human and 
material. 

One of our past-presidents once remarked in our hear- 
ing that no industry can rise above the level of its sales 
| department. Probably that puts the finger on what ails farm 
f building. With only slight exception, nobody is selling 

farm structures as completed, functional units. We give 
away blueprints and industry sells cement, lumber, and steel. 
The farmer has to hunt for gravel, nails, and labor, and 
when it is all done he holds the bag. No wonder he pre- 
fers to put his money into tractors and combines, automo- 
biles and pianos. Not only are they really sold, but they 
have responsibility behind them. 

By no means do we propose that our skeleton staff of 
farm structures engineers digress into direct selling. That 
is a job for men with different training and temperament. 
Rather than diverting man power from engineering we 
should add personnel to speed up research that will find 
answers to countless unanswered questions. Quite possibly 
the lack of sales promotion on farm buildings is due to 
paucity of demonstrable data on which sales and advertising 
experts could build sales campaigns. 


We recall the time, years ago, when John Swenehart 
dropped a bit of bombshell in a paper before an A.S.A.E. 
meeting which demonstrated that it took a mighty good cow 
to pay her rent in the kind of dairy barns our structures 
engineers were designing. It was a wholesome challenge 
to our thinking. In his present paper Mr. Carter offers a 
different challenge not only to engineers, but to sales execu- 
tives. How many of us, or of them, sense the opportunity 
lying dormant in the fact that in pork production labor 
costs three times as much as housing and equipment? In 
dairying, where the ratio is nearly six to one, a reduction of 
17 per cent in labor requirement would justify an increase 
of 100 per cent in the housing and equipment cost. 

Humbly we admit having no sure-fire formula to crys- 
tallize all these forces and circumstances into a fast-moving 
Program of farm building. We offer our observation that 
actual sales promotion is done most effectively by private 
usiness, and our belief that engineers in public service can 
best transmute their studies into actual buildings via com- 
mercia! channels. We also believe that basic research is best 
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done by engineers and scientists in the state experiment 
stations and similar public agencies, from which follows our 
suggestion that private business with a stake in farm build- 
ing can serve itself and the farm public by underwriting 
research carried on under public auspices. To encourage 
and expedite such two-way cooperation is a logical and 


proper function of the American Society of Agricultural 
Engineers. 


Barns Are Built in the City 


N AN address before the American Statistical Association 

a New York broker, W. Wendell Reuss, demonstrated 
that rail freight revenues for years have run parallel to the 
production of automobiles, at the rate of $1,000 per unit. 
In principle this is identical with the oft-observed parallel- 
ism between farm and urban prosperity, e. g., coincident 
curves for the price of pork and for the volume of indus- 
trial payrolls. 

From these relations arises the age-old hen-and-egg ar- 
gument as to which is cause, which effect. We incline to 
the belief that they are both cause and effect, quantitatively 
divided in proportion to the percentage of population in- 
volved. In early times, when our population was 75 per cent 
rural, it seems obvious that urban business was definite- 
ly dependent on farm prosperity. Now, with population 75 
per cent urban, it seems equally logical that farm prosperity 
is similarly contingent on the state of general business. 

With the vast amount of re-equipment, soil rehabilita- 
tion, and most especially rebuilding that needs to be done 
in agriculture it is vital that there be a reasonable and stable 
farm prosperity. Economically it might be possible to push 
the program with accumulated war earnings. Psychologically 
it will require a feeling of current prosperity to release such 
accumulations. And this, we believe, will hinge on general 
business which is predominantly urban. 

No other single thing will go so far to solve so many 
of our postwar problems as a large volume of business. It 
will spur the process of reconversion and minimize the im- 
pact of unemployment. It will bear the burden of taxation 
and strengthen the outlook for national solvency. Our ob- 
vious duty is to release the brakes on business, remove the 
monkey wrenches, and oil its bearings. Both as engineers 
and as citizens, members of our profession may well exer- 
cise their influence to this purpose. 


Friends from Afar 


MONG those attending the 37th annual meeting of 
the American Society of Agricultural Engineers at 
Milwaukee was Mason Vaugh, agricultural engineer of the 
Allahabad (India) Agricultural Institute, a member of the 
Society for more than twenty years but whose attendance 
is obviously limited to the times of his sabbatical leaves. He 
told us that among his students has been formed an agri- 
cultural engineering society which, it is hoped, will some 
day embrace all India. 

Present also was P. W. Tsou, currently president of the 
Agricultural Association of China and resident representa- 
tive in the United States of the Chinese Minister of Agri- 
culture and Forestry. In his briefly informal appearances 
before the meeting he stated that as yet China has no sepa- 
rate organization of agricultural engineering, but that his 
nation has much need for the work of our profession, and 
that he looks toward the time when it will have its organi- 
zation there. (Continued on page 314) 
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Flue-curing bright leaf tobacco is done 
in a vertical draft ‘kiln’ with the tobac- 
co leaves closely hung on sticks five or 
six tiers high. Heat is supplied in the 
traditional log barns from horizontal 
radiant flues near the floor, connected 
to an outside wood burning furnace and 
exhausting through a vertical outside 
chimney. 


With such processing equipment ‘‘kill- 
ing out’’ a barn has been an art, requiring 
judgment and ingenuity to vary the heat 
and time according to the condition of 
the product, tightness of construction, 
air temperature and humidity, and wind 
velocity. 


In recent years agricultural engineers 
and tobacco specialists have been work- 
ing on the science of proper processing, 
with higher quality and greater unifor- 
mity as their goal. Air conditioning oil- 
burning units — ‘“‘curers’? — using blue 
flame type burners and requiring no 
smoke stacks were invented. These oil- 
burning curers give more uniform heat 
distribution, greater flexibility in heat 
control and reduced fire hazard. Tighter, 
better insulated structures and new ideas 
in ventilation reduce drafts and enable 
the operator to control curing conditions, 
with material reductions in heating costs. 


President R. E. Mayo, Florence-Mayo 
NuWay Company, manufacturers of the 
oil-burning curer was intrigued by the 
possibilities of modern plywood construc- 
tion, and sponsored the construction of 
an experimental curing barn at his fac- 
tory in the heart of the bright-leaf 
tobacco country in North Carolina. The 
results are best summed up in his report 
of the project— 


“The old log barn is a picturesque 
feature of our countryside. But the 
chinking loosens and the resulting drafts 
disturb the uniformity of the interior 
air connection currents. A_ surprising 
amount of leakage occurs through walls 
of newer materials, even where the joints 
appear to be well lapped. This means 
that the tobacco does not cure evenly, 
and there is a resulting loss of quality 
in the product which means an apprec- 
iable loss to the farmer. 


“Modern oil-burning curers give a 
very uniform heat control, but show their 
best results in a tight barn. When the 
entire barn is cured uniformly it is 
“killed-out” in a shorter time and with 
lower fuel consumption. 


“For our investigation of plywood 
barns we used a 16 foot framed barn 
near our factory. The original side wall 
material which had given acceptable 
results was replaced with plywood. Care- 
fully kept data for the previous season 
had shown a fuel consumption of 90 to 
110 gallons of oil per cure. Even though 
the barn was filled and curing started 
while the last plywood sheets were being 
nailed in place only 70 gallons of oil 
were required to kill out this first barn. 
Similar fuel savings were shown for each 
cure through the next two seasons. 


“lam sorry to advise that a young 
tornado found a weak spot in the foun- 
dation and sill anchorage last spring and 
rolled the plywood barn over a few 
times so we had to salvage what was 
left. The curing results we obtained with 
the barn were very satisfactory, and | 
don’t know of any type of material that 
has greater possibilities than plywood. | 
plan to build a prefabricated barn when 
the war is over.” 
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\ ocuras Fir Precoall 
47 WALLBOARD 


Because of its many outstanding 
Douglas fir plywood today serves 
effort exclusively. When it is no ‘onger s0 
urgently needed it will again serve- 
less new ways. 


Cross Section of 
Douglas Fir Bright-Leaf 
Tobacco Curing Barn 


BRIEF SPECIFICATIONS 

Erected — july, 1941. 

Location - Florence-Mayo _ NuW ay 
Company factory, Maury, Nort 
Carolina. 

Size — 16’ x 16’ x 16’ 

Design ——- Vertical flue type 
ditional design for bright 
tobacco curing) 


Foundation — 4” brick wall 
high 


Framing — 2” x 6” studs 16” o 


Walls -— 3%” EXTERIOR Douwe'as 


fir plywood panels placed 
tically and glued and naile 
framework with casein glue 
galvanized roofing nails 6” « 
Horizontal joints beveled 
drain to exterior: vertical joint 
butted 


Finish on plywood walls-— | « 
coats linseed oi! on exter 
two coats exterior alumin 
Paint applied to inside of pa 
before erection as moisture bar 
rier and radiant insulation 


Roof—Galvanized corrugated stice 
steel. 


Farm Buildings are War 
Equipment—Keep them Fit 


and Fighting! 


DOUGLAS FIR PLYWOOD 


ASSOCIATION 
Tacoma 2. Washington 
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SPECIFY DOUGLAS FIR PLYWOOD BY THESE “GRADE TRADE-MARKS" 
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The Relation of Farm Structures to Agriculture 
By Deane G. Carter 


HE agricultural engineer, whether or not he is a farm struc- 
tures specialist, is deeply concerned about farm buildings. 
Farm structures long regarded simply as real estate improve- 
ments are now being recognized as functional utilities that have a 
direc’ bearing on the whole farm program of efficient production. 
Impo:tant new machines and profitable power applications are at 
this :soment awaiting modifications in structures in order to assure 
their zeneral acceptance. Changes in agriculture and farming prac- 
tices virtually compel a broad-scale re-evaluation and redesign of 
the buildings on the farm. 

The empty horse stall is but one symbol of sweeping changes. 
Grass silage, chopped and baled hay, loft-cured hay, combined 
grain, increased corn yields, greater soybean production, new crops, 
and more animals to consume feed and forage, all affect the design 
and utilization of farm structures. 

There is an intimate relationship between the structures on the 
farm and the agricultural engineering phases of field power and 
machinery, rural electrification, and the conservation of soil and 
water resources. The mechanization of crop production has in- 
creased the capacity of the worker, permitted more timely opera- 
tions, and effected almost revolutionary changes in many of the 
field practices. Electric service has been extended to about two 
million farms, offering potential advantages in labor reduction, light- 
ing, and the use of appliances and equipment. Soil and water 
conservation practices have resulted in increased yields, more forage 
crops, better land management, and modifications in various farm- 
ing operations to utilize the crops produced. 

Each of these phases of power and machinery, electrical develop- 
ment, and soil and water conservation has made tremendous pro- 
gress within the past 25 years, as indicated by wider acceptance, 
public support, mechanical improvements, and technical develop- 
ment. They have likewise had an important effect in reducing the 
cost of food to the consumer. At the same time the profits to the 
farmer have increased, the heavy labor load has decreased, and the 
basic soil resources have been conserved. It is apparent to the en- 
gineer that the application of engineering principles to the design 
of farm structures is also a problem of major importance, if the 
structures are to be adequate and efficient. 

In striking contrast to other engineering developments, farm 
buildings have declined in appraised value, condition, and quality 
during the past 25 years. The average age has increased, and costs 
for comparable construction have tended to rise. Census valuation 
of farm structures was less in 1940 than in 1920, and there was a 
decline of about 20 per cent in the value during the nineteen thir- 
ties. Expenditures for farm buildings since 1920 have not been 
sufficient to offset the conservatively calculated depreciation and 
loss in the same period. The estimated expenditure from 1936 to 
1941 was 380 million dollars a 
year, which is about $65.00 per 
farm per year. 

The first buildings erected are 
still in use on a vast number of 
farms, and the average age of 
buildings in many areas is from oe OT eee 
40 to 50 years. Conditions were : y eons 
far different when these structures 
were built, not only with regard 
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This paper was presented at the 
annual meeting of the Amerizin So- 
ciety of Agricultural Engineers at 
Milwaukee, Wis., June, 1944. 


Deane G. CarTER is professor of 


farm structures, University of Mli- 
ois. (Photo: 


A conventional beef cattle barn and combined crib and granary 
D. G. Carter) 
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to farming methods, but also with regard to building needs, cost 
of construction, and types of materials available. Few farmsteads 
have been built as a unit, but rather one structure at a time has 
been planned, located, and built as the need occurred. 

The fact is that there has been no opportune time within the 
past quarter of a century for making building improvements. Farm- 
ers have been faced with immediate problems of low prices, debt 
reduction, and payment of taxes and interest. Now during the war 
period restrictions and scarcities limit any program of farm im- 
provement except essential repair and replacement. 

In the past, competition has more or less compelled farmers to 
obtain better seed and better foundation stock and more and better 
machinery and to otherwise “tool up” the farm for economical pro- 
duction. It is probable that existing labor shortages, production 
goals, and deterioration in buildings will stimulate a tremendous 
demand for farm structures, perhaps to the extent that this present 
period will be looked upon as a turning point in farm structures 
development. 

The scope of opportunity in farm structures development can 
be visualized by considering briefly the size of the job to be done. 
Although there is no very sound basis for estimating the dollar 
volume of postwar farm construction, there are some trends that 
can be observed, from which some tentative calculations can be 
made. 

It is possible that certain conditions might prevail in the im- 
mediate postwar period which would slow down the farm building 
program to a fraction of the need. Among such possibilities are: 

1 Inflated values of real estate, especially if accompanied by 
an increase in the farm mortgage debt 

2 Scarcity of materials and labor or relatively high construction 
costs and a sharp drop in farm prices 

3 Unsettled conditions or uncertainty as to price levels, taxes, 
public policies, and similar factors 

4 The competition of goods and services more aggressively ad- 
vertised 

5 A lack of competent and unbiased advice, planning aids, and 
information. 

On the other hand, there are positive influences that forecast a 
large volume of farm construction: 

1 Cash reserves available for improvement are at a record high 
level 

2 In many cases present deficiencies in structures should be 
offset 

3 The industrial capacity for producing materials and equip- 
ment has been increased 

‘4 Farmers have a better appreciation of the value of adequate 

structures. 

On the basis of need and at 
1941 price levels, it is possible 
that the farm building program 


— might reach a level of two billion 
<r Y dollars a year for the 10 years 
ne Was, immediately after the war. The 


census valuation of 10 billion dol- 
lars for all farm buildings is 
probably less than half the re- 
placement cost; therefore, a 20 
billion-dollar estimate of replace- 
ment cost would be conservative. 
The USDA Bureau of Agricul- 
tural Economics figures 6 per cent 
of the replacement cost for repair, 


SR ree ha FO ee . ae \ i NG 3 2 SS 1 ea a: ae Sy AS RRS) See gars Oe pt ty odes iis i i, ae ona re a ar 
PPE ee aye Se ea : Ree ee Se aft oh ey a eam et, eRe eee 7 a rare ; 
OS gt aang Seige Be aS eee ee Rae eer * eee een zm Ssh OS. ha ae Ser : 
Perea set) went Eee Se See | BA NaS. ee : eh es ois a Ehren rer : eee 
Pew ere aa Cs) Es id eee ee. Re poe, ere rae ee See pt at eae : He 5 
Bate wger key a OTT EEE 4 pe eo <M eS ce Se een Res ha Es eer ae pie ae e 
ie ae tay ees 5) e S TO Ee ae “Nb Oe eeaaee oe i fe $ . ’ ey ? 
. - 
27 
4 
re ee ee ee ee ee aS : , S 
dE 
fal ee 
i | 
caf 
nm 
NuW ay 
North 
» (tra- 
it leaf 
ll 1S 
” o a ’ 
Doug'as 
id ver- : 
ilec to } 
ue and 
OD £ 
ed to 
| joints 
Two 
xter ior; 
ninum 
De s 
re bar- 
. 
d sheet 
a fl 
3 
s\ ‘a 
A 
_s mt 
> = : 
rs : 
P 
+e" J 
_— N ; 
>) ; & : * ‘ 
| a > = 
Ba | 
“ ne 
~ P ; : 
— ee Lr * P ‘ 
- a ——— Secs 
- a meinen cy Se ala ee .: <r a ar aS 
Be eis LS x ae = hand ot Fa 
;_ Tg. Dae ae ee Bt Sug OO TY he snes 
a od Ro ey iE an 5 Les oats Sie ke Aaa emai ye 
—" : oe Se nr a lll aie coe a 
—_ Ce tg eee fe 
ae Se 
| a ee 
-MAR 
gust 1944 . 
TS iia ic i I eR ow Trae 8 Ea . 7 Pepi ae esau iaar se + 2 Cah ek » Aa RN Bi Pe CAE, 4 : 
$e  y, ee see miais wide lg Se RR ie RG? 8 SN RRR a nahh a fess ae. > : 
rete Bay Speen ae iS Si le ae ULES 2, SAM OS eS ae gE sie gg eee 4 eee : : J 
Mee Be Es aos Reece ee SUG AN GA ches igre eee Se eae. Sree at q 
ae es ee aio Pos | A RR Ne es: cree el eeae ry. : 


tars 


tN 
i] 
nN 


upkeep, and depreciation; therefore 5 per cent would be unusually 
conservative. But even at 5 per cent one billion dollars a year 
would be needed to maintain structures at the present level with 
no improvement in either quality or equipment. 

Although the one billion dollars a year needed for maintenance 
and replacement is nearly three times the immediate prewar rate 
of expenditure, it is only about one-half the rate which it would 
be desirable to maintain for several years in order to incorporate 
the higher values of insulation, electricity, labor-saving methods, 
and better structural quality and value. A two-billion-a-year pro- 
gram would do no more than achieve a fair standard over a 10-year 
‘period. Many factors besides need will influence the ultimate ex- 
penditure, however. 

The farm building problem is éxceedingly complex. The prepa- 
ration of plans and specifications is only one step toward solution. 
Among the complications of design which must be considered are 
the following: 

1 Buildings are relatively permanent and errors in plan or de- 
sign are difficult and expensive to remedy, and yet conventional 
farm structures are erected with little professional planning aid and 
without benefit of adequate research. 

2 Typical structures are designed to have a useful life of 20 to 
50 years, but still they must serve a constantly changing agriculture. 

3 The demand is for designs that are basic in outline and fun- 
damentally correct for the specific use, but a high degree of flexi- 
bility and adaptability is also desirable. 

4 Designs are prepared for specific situations and materials are 
developed for exacting uses, but the plans are available to anyone 
who requests them, and materials are sold to the customer without 
regard for intended use. 

5 Building plans which represented the best recommendations 
when they were prepared but which are now obsolete are still avail- 
able, or builders copy outmoded designs from existing structures. 

The development of farm building plans and the dissemination 
of information by both industry and public services tend to compli- 
cate the building design problem rather than to simplify it. Many 
current farm structures plans were originated for specific situations 
by farmers, production specialists, industrial groups, manufacturers, 
or distributors and were based upon personal experience, theories, 
or observations that may or may not have been typical and that 
might not satisfy the requirements under other conditions. Empha- 
sis on a given material or on some distinctive characteristic of 
design or form has tended to magnify minor features of some 
structures. 

Failure to render the best service to meet the farm building 
need and to relate structures to production is due primarily to the 
fact that neither industry nor the public service agencies have given 
adequate support to research, promotion, and unbiased technical 
and educational aid. The majority of states maintain planning 
services and prepare bulletins, circulars, and blueprint plans. Such 
plans, however suitable to the respective states, may not be suitable 
for use in other areas. Also, plans now being distributed are fre- 
quently based upon designs that are more than 20 years old. 

Only about one agricultural engineer per state is employed on 
farm building research by the experiment stations in the north 
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central region, and in the United States as a whole there is less 
than one public service worker per state trained in farm structures, 
The number of farm structures specialists in the industrial ficld js 
small in comparison to the need and to the potential farm market. 

Actually the principal responsibility for farm structures has de. 
volved upon farmers, local dealers, and rural builders, most of 
whom are not trained to select, design, or adapt structures {0 the 
specific needs of the farm or the enterprise. At best, the county 
extension agent and the vocational agriculture teacher are called 
upon for help. But they have neither the time nor the experience 
to do the educational job as thoroughly as it should be done 

The farm building needs are therefore (1) a better unders‘and- 
ing of the relationship of buildings to agricultural production and 
(2) more engineering and architectural design, basic research, and 
educational aid to achieve the objectives of economy, fitness. ap- 
pearance, and efficiency, and to provide a reasonably adequate ser- 
vice to the farmer. 

The relationship of buildings to agriculture involves at least 
these principal problems: (1) housing for farm operators and their 
families, (2) cost economy, (3) fundamental requirements, (4) 
adaptation to specific conditions and circumstances, (5) flexibility, 
and (6) labor relationships. 

Housing has been largely ignored as a farm structures problem, 
and yet the farm homes of the nation shelter 25 to 30 million 
people, or about one-fifth of the whole population. We deplore 
the low standards of housing in rural areas, frequently without 
realizing that the cost of housing must be paid from ‘the income 
of the farm. The rural areas now produce a surplus population 
which will eventually find its way to the urban centers, and thus 
rural housing becomes a problem of universal interest. 

Cost economy is important at every level, and economic justifi- 
cation is a dominant factor in building design. Actually two aspects 
of economy must be considered: (1) the limits that the enterprise 
can carry as the cost for shelter and (2) the optimum expenditure 
for structural utility and efficient and economical production. In 
the final application, however, purely economic considerations are 
not the only criteria. It may often be necessary to accept a less- 
than-desirable standard because of local conditions. On the other 
hand, farm owners who have achieved some degree of economic 
independence may be justified in spending more for the satisfactions 
they derive from high quality and esthetic value. 

The cost of buildings has increased rather consistently since the 
beginning of the century; the increase has been in wages, transpor- 
tation, processing costs, and local services, as well as in the im- 
proved qualities of material and equipment. This trend toward 
higher costs is the reverse of trends in many other lines. Cost re- 
duction is a challenge, for the value of better buildings can be 
extended to more farms if relative costs can be lowered by !abor 
efficiency, the use of power tools, trained service crews, lighter 
material weights, prefabrication, and simplified construction. 

Fundamental requirements involve considerably more than the 
environmental conditions of temperature, air exchange, relative hu- 
midity, and insulation. Clean milk is of such importance that 
federal, state, and local laws regulate the structures and methods 
used in production, and in some cases distributors and processors 


(Left) A lightweight concrete block poultry house (Photo: Portland Cement Assn.) e (Right) A typical farm elevator built with laminated rafters 


(Photo: Rilco Laminated Products Co.) 
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have promoted and financed better barns and milk houses. Market 
grades and use values of hay, corn, small grain, oil seeds, and food 
crops are seriously affected by the condition of storage, frequently 
to such extent that storage losses exceed the whole cost of building 
proper storage structures. An unlimited number of examples could 
be recited of economic losses resulting from inadequate building 
facilities, such as rodent damage, insect infestation, fire loss, loss 
of calves, pigs, and baby chicks, degrading of products, feed waste, 
and unnecessary labor. 

Building types are established by their acceptance in commercial 
farming areas. The best examples of suitable structures are usually 
found in areas of intensive production. In the absence of funda- 
mental requirements specified in detail, the better type-of-farming 
areas yield the best basic building plans from which modifications 
can be made for other situations. It is not safe to assume, how- 
ever, that structures for commercial production can be duplicated 
in non-commercial areas without the frequent necessity for major 
adaptations. 

The adaptation of structures to the conditions and circumstances 
of the individual farm has been a distinct weakness in relating 
structures to production. There are no professional planning or 
architectural services generally available for individual design, and 
public facilities do not permit the personal services necessary for 
special planning. 

The principal problem is to adapt recommended designs to the 
specific case, taking into consideration such factors as size, location, 
type of enterprise, climate, production programs, economic capacity, 
and all other variables. The suggested solution is the farm plan- 
ning approach, by which the structural requirements, like other 
phases of the farm business, are coordinated into the farm plan. 
By this means, the farm owner, the operator, or any one of a num- 
ber of agricultural leaders would be competent to analyze the build- 
ing needs with respect to the farm objective and to determine the 
requirements of needed structures. Then basic designs, fundamental 
in outline, could be adapted almost exactly to the farm and locality 
with some certainty that they would be related to specific needs. 

Flexibility in structures is desirable to meet emergency needs 
for short periods as well as to permit adjustments to changes in 
rotations, yields, market demands, and management. It is probably 
unnecessary, however, to jeopardize the optimum design of major 
buildings for the sake of flexibility. Most of the flexibility needed 
can be gained by such adaptable devices as trench or wire and paper 
silos, movable bins, utility storage structures, temporary cribs, straw 
sheds, and individual hog houses. 

Among the many relationships between structures and produc- 
tion, none is more significant than the labor relationships. Not only 
is the capacity of the individual affected by the facilities available, 
but also the quality of work, the health and welfare of the worker, 
and the satisfaction that results from his work. Tremendous reduc- 
tions have been made in the man time required for crop production, 
but the labor requirement in and around farm structures has not 
been reduced appreciably except in amount of time saved in the care 
of horses. (This is a power and machinery contribution. Illinois 
farm account records for 1942 show 40 hr of chore time required 
per horse in return for 260 hr of horse work, whereas 161/ hr chore 
time was sufficient for the medium tractors that worked 600 hr.) 

Altogether, about seven billion man-hours of work a year are 
tfequired in and around farm buildings. Wallace Ashby estimates 


Prefabricated four-pen hog houses e (Right) A curved-rafter utility or stock shed partly prefabricated (Photos: GHB-Way Homes, Inc.) 
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this as about one-third of all farm labor requirements. The labor 
proportion goes much higher on farms where livestock is a major 
enterprise. In some Illinois areas, work at the farmstead, mostly 
for the care, feeding, and handling of farm animals, amounts to 
two-thirds of the total required on the entire farm. 

An illustration of the work required in and around buildings 
compared with field work is found in data taken from the detailed 
account records of the department of agricultural economics, Uni- 
versity of Illinois. These records cover 26 farms in Champaign and 
Piatt Counties in 1942. The data are averages for the common field 
crops of corn, soybeans, and oats and the three general livestock 
production enterprises of hogs, dairy, and poultry on the same group 
of farms (Table 1). 


TABLE 1. COMPARISON OF LABOR REQUIREMENTS* 
FIELD CROPS AND ANIMAL PRODUCTION: ILLINOIS, 1942 
Crops Livestock 
per acre 
Hogs (per Dairy Poultry 
Item Corn Soybeans Oats 100 Ib) (per animal) (flock) 
Labor per unit, 
hours, 7.94 4.02 2.77 2.70 79.86 261.89 
Labor proportion 
of cost, 
per cent 15.0 8.5 7.0 10.5 20.5 19.5 
Machinery and 
power propor- 
tion, per cent 26.5 22.0 17.5 
Building and 
equipment pro- 
portion, per cent 3.5 3.5 7.0 


*From 1942 complete cost and farm business analysis on 26 farms 
in Champaign and Piatt Counties, Illinois, University of Illinois Mimeo. 
AE2100 (August, 1943). 


The man-hour requirement was as follows: corn, 7.71 man-hours 
per acre; soybeans, 4.02 hr; and oats, 2.77 hr. By way of compari- 
son, it required 2.7 man-hours to produce 100 lb of pork (about 
the same as for an acre of oats). Each animal in the dairy herd 
required 79.86 man-hours (the same time for one cow as for 10 
acres of corn). The average poultry flock of 123 hens plus chicks 
required 261.89 hours of labor for the year (equivalent to the labor 
on 66 acres of soybeans). 

Records for a period of several years indicate that the foregoing 
figures are typical. While crop and livestock data are not exactly 
comparable, the very striking contrast is worthy of consideration by 
the engineer and the management specialist if methods are to be 
found whereby the labor requirement for animal production is to 
be reduced. Some further data from these records are significant: 
The labor for animal production was second only to feed as a cost 
factor and was as much as or more than all other items combined. 
Labor amounted to 1014 per cent of the cost for hogs, 191/ per 
cent for poultry, and 2014 per cent for dairying. 

The high labor factor was paralleled by costs of 314, 7, and 
31/ per cent, respectively, for building facilities and equipment for 
the livestock enterprises. In contrast, the very much lower labor 
percentage on field crops was achieved by an input of around 20 
per cent of the whole cost for power and machinery. 

The foregoing analysis suggests (1) that the labor cost is the 
logical item, and perhaps the only one, that can be materially re- 
duced if more economical livestock production is to be attained, 
and (2) that a higher expenditure to secure more efficient struc- 
tures and equipment will be justified by reduced labor and lower 
total costs of production. (Continued on page 289) 
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The A.S.A.E. Tractor Power Take-off and Drawbar Hitch 
Standardization Program 


AGRICULTURAL ENGINEERING for Augu ! 1945 


By W. J. Coultas 


MeMBerR A.S.A.E, 


Institute started work on a program to make farm equipment 

safer to operate. Safety signs for implements and tractors were 
considered, and an extensive study was made of safety shields over 
implement power lines. 

To carry on this important work an advisory engineering com- 
mittee of the F.E.I. was organized. This committee is made up of 
design engineers from various farm equipment companies who 
voluntarily and gratuitously give no small part of their extra time to 
the committee’s work. In 1939 sample shields were submitted by 
various members and certain dimensions for a tractor master shield 
and connecting points for the implement power line shield were 
established. Adoption of these common dimensions by all manu- 
facturers permitted attaching the power line shield on any make of 
implement to any make of tractor. This advancement has been 
recognized as an important factor in reducing accidents resulting 
from unshielded power lines. 

Continued study of the problem soon indicated that to make the 
program more effective it would be necessary to arrive at some 
means of reducing the variety of implement shields and power line 
connections or hookups. This could be accomplished only by arriv- 
ing at common dimensions for the location of the hitch point on 
the tractor drawbar and the end of the power take-off shaft. 

Accordingly, in 1940 this committee, in cooperation with the 
American Society of Agricultural Engineers, began a study of power 
take-off and drawbar hitch locations on farm tractors. As a result 
of this study, the A.S.A.E. revised and added to its standard dimen- 
sions for power take-off and drawbar hitch locations. These di- 
mensions were adopted in 1941 and were then submitted to tractor 
manufacturers who were most cooperative right from the start. 
Their sales and service organizations were happy indeed to see such 
a move that would result in still more effective shielding of the 
power line, and at the same time help solve the problem of hook- 
ing up pull type power-driven implements to tractors, which was 
reaching a most complex state. 

In 1942 tractor manufacturers began changing their design to 
incorporate these dimensions, and the work has been continued so 
that now all farm tractors coming off the assembly lines are built 
to these standard A.S.A.E. dimensions. 

At this point a word of praise is in order for the members of 
the advisory engineering committee who have so unselfishly given 
their time and effort to this activity in order that simpler and safer 
farm machinery might become a reality. 

To review briefly why some standard was so necessary, let us 
look back to the time when mechanical power was just replacing 
horse power. The first mechanical power unit was the steam engine 
which was used chiefly for belt work and as a mobile source of 
power for essential machines and for plowing where the terrain 
permitted. Hitching was simple in those days; power take-offs 
were undreamed of. 

Traction always has been a problem with ground-driven imple- 
ments. To meet the need for driving a grain binder where ground 
traction was not sufficient, someone conceived the idea of a power- 
driven unit, and the power take-off shaft was added to the tractor. 

The idea was new, and little thought was given to the location 
of the power shaft other than to place it most conveniently in the 
tractor design. Later, new tractor models were introduced, and as 
a result the power take-off shafts were in some instances over 40 in 
from the ground and in others as low as 12 in; and they varied 
from 6 to 32 in ahead of the drawbar hitch point. 

It can readily be seen that this wide variation in location created 
many complex problems, not only in providing suitable power line 
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shields, but also in providing power line connections or hy okups 
as well. Each manufacturer not only had to design and manu: icture 
hundreds of different hookup assemblies, but he had to es:imate 
how many of each assembly would be required to meet the di nand, 
A distribution problem involving the quantities of each ass mbly 
to stock at branches and how to regulate dealer stocks to avoid 
delays in supplying consumer requirements was also created 

Implement warehouses were flooded with a conglomerai:n of 
hookup packages, and while storage inventories had to be anc were 
carried, in many cases there was a surplus of some types of hook- 
ups, but the combination actually needed was not in stock. Design 
changes in implements and tractors subsequently added to the » «riety 
of connections required. 

Dealers especially did not have facilities for handling the wide 
variety of equipment required to meet all the needs of their custo- 
mers, and many times it was necessary to telephone or wire for 
needed parts at the last minute. 

The farmer actually suffered the most. Even though manufac. 
turers provided a large variety of connecting parts, in many cases 
the combination needed was not available at the time, with the 
result that an improvised hookup had to be made. The village 
blacksmith was the man of the hour. 

Shielding of these improvised hookups was often neglected; in 
fact, the whole implement connection problem became so complex 
that even when a farmer did have a safety shield with each imple- 
ment they became mixed up, and rather than take the time to sort 
out the correct length shield, the farmer with a crop ready to har- 
vest left them off. Something had to be done. 

Many years ago the nation’s railroads were faced with a similar 
dilemma with regard to rolling stock. They solved it by adopting 
a standard rail gauge and by equipping all locomotives and cars 
with the same type couplers and the same coupling points. Today 
railroad cars can travel on the rails of almost any railroad. Why 
could not a similar program of simplification be inaugurated with 
respect to farm machinery? 

It soon became apparent to implement and tractor manufacturers 
that adoption of the A.S.A.E. standard power take-off and drawbar 
hitch dimensions was the only hope of solving these problems. As 
a result of the efforts put forth by the A.S.A.E. and the advisory 
engineering committee of the Farm Equipment Institute, all farm 
tractors are now being built to these standard dimensions, and 
power-driven, pull type implements coming off the assembly lines 
are built to hook up to these standard locations. 

What are the A.S.A.E. standard specifications? The mo«: im- 
portant dimensions are as follows: 

1 13 in or 134 in spline connection 

2 Lateral dimension from hitch point to the rear end «‘ the 

power take-off shaft, 14 in 

3 Vertical dimension from ground line to tractor drawbar. {rom 

12 to 15 in 

4 Vertical dimension between drawbar and power take-ofi 

from 6 to 15 in. 

Establishment of standard dimensions, however, was only © part 
of the problem. Thousands of tractors are already in the hav is of 
farmers who purchased them before the A.S.A.E. standar: was 
adopted, and some provision had to be made for using new » nple- 
ments, built for use with standardized tractors, with these pres:and- 
ard tractors. Tractor manufacturers rolled up their sleeve: and 
tackled the job of providing parts to convert these older trac! rs to 
the recommended dimensions, and soon these parts will be av..:lable 
for practically all tractors in the field other than some «' the 
earliest models. 

To inform implement dealers in regard to ordering numb °s of 
conversion assemblies needed for tractors already in the fie). and 
what tractors are already built to the A.S.A.E. standards and «here- 
fore require no conversion, a special (Continued on page 289) 
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Soil and Water Conservation in Irrigated Areas 
By Frank Kimball 


HE successful operation of soil and water conservation pro- 

grams in irrigated areas requires consideration of a great 

variety of problems. The engineering phase of this work 
usually requires the solution of problems of a group or community 
nature and is ordinarily concerned with works such as the construc- 
tion, repair, or improvement of irrigation and drainage systems, 
flood control structures, erosion control works, and other similar 
jobs. Even though it may be necessary to expend the largest per 
cent of engineering activity on that part of irrigation work which 
deals with group problems, it must be recognized that the profits 
from irrigation farming depend largely on the efficient control of 
wate: during its application to crop lands in accordance with the 
water needs of the crops. Although many farmers have developed 
their individual water supplies, most of the irrigation enterprises 
are \-ry definitely of a group nature and each enterprise is more or 
less peculiar to the lands which it serves. Irrigation, more than 
any single factor, has made community development possible in the 
western states. 

Irrigation is mainly carried on in the arid and semi-arid sections 
of the seventeen far western states and also in the states of Louisi- 
ana, Arkansas, and Florida. In the western states a great variety of 
crops are grown, ranging from native hay meadows that use simple 
irrigation practices to intensive truck garden and orchard farming 
that requires more complex practices and highly developed water 
supply and distribution systems. In Louisiana and Arkansas, irriga- 
tion water is generally supplied by pumping and is used mostly for 
the production of rice. In Florida, irrigation is employed in the 
production of truck gardens and citrus crops. 

The area irrigated at present forms but a small part of the ex- 
tensive acreage of fertile western lands which would be highly 
productive if sufficient water were available to supplement the scant 
precipitation and make irrigation possible. Because of these con- 
ditions there is little doubt in the mind of any westerner that water 
is the most valuable natural resource in the arid and semi-arid 
regions. To give you some idea of the extent and cost of irrigation 
in the United States the latest census report shows that there are 
approximately 2014 million acres irrigated on 430,000 farms, and 
that this acreage is served by 127,533 miles of canals and laterals 
and 78,528 pumps. The total estimated cost of these irrigation 
facilities is $1,127,000,000, which represents an average cost per 
acte of approximately $36.00, whereas the reported average annual 
cost per acre for maintenance and operation is $2.28. 


The sources of irrigation water supplies in the western states 
are mostly that part of the natural precipitation that occurs as 
snow or rainfall in the higher 
mountain sections and is re- 
leased to natural streams dur- 
ing spring and summer sea- 
sons, or the ground-water sup- 
plies that collect in under- 
ground streams or _ basins. 
About 80 per cent of the irri- 
gated land in the western states 
receives all of its supply from 
surface streams, and about 10 
per cent receives its total sup- 
ply from ground water. Since 
there is not enough water to 
supply all the acres of good 
ittigable lands in those areas 
where agriculture is primarily 
dependent upon irrigation, it 
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A contour-planted orchard in Utah. As the trees grow large, additional 
furrows will be used to irrigate them 


has been necessary for the states to adopt very exacting laws govern- 
ing the appropriation and use of water. Water in the streams of 
the country is considered to be public property and the individual 
water user does not obtain title to the water, but he does obtain 
from the state the right to put a certain amount of it to a beneficial 
use. Water rights are usually granted to water users by the states 
according to the dates of their individual applications and proof of 
beneficial use. In*general those who are first, as to time of filing 
and proof of beneficial use, have first rights to the use of such 
public waters. For irrigation to be successful the water users must 
have the greatest possible protection of their water rights; how- 
ever, each should realize that his individual water right does not 
entitle him to have delivered at his headgate any more water than 
he is able to use beneficially. 


In the western states a permanent agriculture can only be in- 
sured through the proper use of both the land and water resources. 
The development of a satisfactory water supply without proper use 
of the irrigation water on the land can result in a condition which 
can in a relatively short time make some of the irrigated lands use- 
less for cropping purposes, or depreciate their value to a point 
where their agricultural use is very limited. Every acre of land in 
an irrigation project that goes out of production because of impro- 
per use adds a burden to the remaining productive acres in the 
project, which must pay for the construction, operation, and main- 
tenance costs to enable the irrigation system to function from year 
to year. 

When irrigation was begun in the western states, farmers had 
no knowledge of how much water would be required to maintain 
a growing crop, or how the water should be applied. Little thought 
was given to economizing in the use of water because there was 
plenty of it for everyone at that time. Quantities of water far in 
excess of the needs of the users were diverted from the streams 
into canals and ditches which were not so constructed as to avoid 
exceptionally large seepage losses, and it was generally applied to 
the land in a wasteful manner. Soil erosion and serious drainage 
problems were created by this kind of water use and some old- 
timers now tell us that for many years more crops were lost because 
of excessive use rather than from a shortage of irrigation water. 


With the growth of population and the resulting increased 
demands on available water supplies, the wasteful methods once 
permissible could no longer be tolerated. It soon became evident 
that the extension of existing irrigated areas and the development 
of new projects were very definitely limited by the availability of 
water supplies, and this factor emphasized the necessity for exer- 
cising the proper control over 
irrigation water. State officials 
responsible for the administra- 
tion of water supplies have 
made considerable progress 
since those early days in get- 
ting water users to repair and 
maintain their irrigation §sys- 
tems, so that in all the western 
states there is now less uncer- 
tainty as to what constitutes 
reasonable beneficial use by 
the appropriators in exercising 
their water rights. However, 
there are still thousands of 
irrigators who need to know 
more about the water require- 
ments of their crops, more 
about the capabilities of their 
soils to produce under irriga- 
tion, and what physical adjust- 
ments must be made to their 
farm distribution systems to 
obtain the most efficient and 
economic uses of their water 
supplies. Of the 20,500,000 
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acres of land now irrigated, it is estimated that 11,700,000 acres 
are in need of supplemental water and irrigation system improve- 
ment and that conveyance losses of water in distribution canals 
averages almost 30 per cent of the total amount turned into these 
canals. While it would not be economically feasible to provide 
linings for a major portion of the existing 127,000 miles of canals 
and laterals, it is believed in many areas that conveyance losses 
could be reduced by as much as 50 per cent by taking the more 
practical approach and treating only the badly seeped section first. 

Another condition which is the source of trouble for some 
water users is found in areas where close rural settlement has taken 
place as a result of irrigation agriculture and where all possible 
water developments have been made. Crop failures may be expected 
by the holders of junior water rights in these areas when water 
shortages occur. In many instances it would be possible to provide 
greater economic stability for such communities by encouraging 
farmers to make better uses of existing water supplies so that the 
savings could be extended to a larger number of water users. When 
more water is applied to crops than is necessary to bring them to 
the harvest period just to maintain the status quo of a senior water 
right, or because of inattention to the mechanics of irrigating, seri- 
ous damage often results to the lands and crops of the owners of 
both the senior and junior water rights. In the case of the former, 
it is usually because of erosion, drainage, or alkali problems created, 
while in the latter case it is because of water shortages which 
might have been avoided. 

Dr. H. H. Bennett has told us that there is as much variety in 
erosion as there is in landscape, and irrigation problems are also 
about as varied. We are indeed fortunate that so much valuable 
research data are available to assist us in solving many of the 
problems with which we are confronted. 

Irrigation research in the Soil Conservation Service is under the 
direction of W. W. McLaughlin, who has been chief of the divi- 
sion of irrigation since 1926. The division was transferred from 
the former Bureau of Agricultural Engineering to the Soil Conser- 
vation Service in 1939. The history of irrigation research in the 
Department of Agriculture and the history of the major irrigation 
developments cover the same period. The publications by the ex- 
perts in this division of the Department cover all phases of irriga- 
tion problems. Their work in irrigation research has quite properly 
been directed along lines that promote the best uses of water and 
land, not only with a view to securing good current crop yields, 
but also to assist in permanently maintaining a high state of pro- 
ductivity on irrigated lands. 

Research has been conducted throughout the 17 western states 
in connection with the many problems having to do with the de- 
velopment, transportation, and use of water in agriculture. The 
development of the Parshall flume, the assembling of data on water 
requirements of crops, studies of water laws, irrigation methods, 
and many other activities have been invaluable to the progress of 
irrigation agriculture in the West. 

One of the most important functions of this division is its 
leadership in carrying on snow surveys and forecasting water sup- 


(Left) A portable V type irrigation flume which has 1-in circular open- 
ings spaced the same as the furrows. Flow of water is controlled by 
small metal slide gates e (Right) This picture shows an 8-in galvanized 
surface pipe with 1-in internal, flow-control gates which may be used 
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plies. Many irrigation districts rely upon these forecasts to <nable 
them to regulate their storage facilities in making the maximum 
use of available water supplies. These surveys have become so 
useful that there is now a widespread demand for the establis! ment 
of additional snow survey courses to provide more complete cover- 
age of the western irrigated lands. 

Since the needs for agricultural products at this time @:e so 
great, every effort should be made to obtain maximum benefits 
from our soil and water resources, especially in irrigated reas 
where crop yields and values under good management are »juch 
higher than in the average non-irrigated areas. Wartime needs for 
crops, such as meat and dairy products, have greatly increased the 
demands made on irrigated lands, and somehow the farmers have 
been able to meet these demands in spite of serious shortages of 
man power and farm equipment replacements. Farmers today, more 
than at any previous time, are also learning the value of local g:oup 
organizations to help solve their problems. In helping to bring 
about these benefits the Soil Conservation Service has taken a 
prominent part in assisting them to plan and put into operstion 
improved irrigation structures and improved irrigation practices. 
This work has been accomplished mainly through the medium of 
soil conservation districts, a type of organization that has proved 
well adapted to helping farmers solve their group problems. 

During the past three years the soil conservation district move- 
ment has been strongly endorsed in irrigated areas. In this period 
new districts were organized to include some 3,000,000 acres of 
irrigated lands. At the present time there are approximately 255 
soil conservation districts in irrigated areas. They include nearly 
4,000,000 acres of irrigated lands, one-fifth of the total irrigated 
acreage in the United States. Although the irrigated lands in these 
districts occupy only a small percentage of their total area, they are 
of vital importance to the agricultural stability of the remaining 
district lands. 

Approximately 15 per cent of the total irrigated lands are used 
for the production of vegetables, fruits, and nuts. These rate as the 
lands of highest value now in use for agricultural purposes, and 
generally their irrigation systems have been more carefully planned 
and constructed than in the remaining irrigated areas. The gre.test 
number of individual pumping installations are found there, and 
the costs of developing the water supplies for individual farms have 
been considerably higher than for any other irrigated lands. 

Soil conservation districts in these areas are usually small when 
compared to those in livestock and general farming areas. Also 
the problems to be solved in obtaining the best land and water use 
require greater skills on the part of the technicians working in tliese 
districts. Many of the problems are of such complex nature that 
field investigations and engineering surveys extend, in some areas, 
over a period of several cropping seasons before physical adjust- 
ments can be completed. 

Engineering surveys for the alleviation of erosion, flood control, 
drainage and water development problems have occupied the time 
of most of the technicians working on these lands. More speci!ical- 
ly the engineering work on individual farms has been in connection 


as a head ditch in irrigating steep or uneven ground. When used 1s an 
intermediate head ditch, the position of the pipe may be shifted for 
through cultivation of row crops, since this pipe has the advantae of 
being portable 
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with installation of sprinkler irrigation systems, substitution of pipes 
for open channels, bench terracing, contour planting, farm storage 
reservoirs, spreading watet for undetgtound storage, and drainage. 
Many orchatds have been square platited on steeply sloping 
lands and have thereby cteated difficult problems of erosion con- 
trol and required the most costly types of water distribution systems 
to solve these problems. Each individual orchard has its own parti- 
cular problems and very little can be said that will apply generally 
to all of them. Because of the high values of orchard crops careful 
attention must be given to the watet requirements of the trees to 
prevent their suffering from a shortage of moisture or being drown- 
ed cut with an oversupply. Progress has been made in controlling 
erosion in some orchard areas through the use of cover crops, 
while in other areas the land-owners prefer the use of broad, 
shallow furrows and clean cultivation to attain the same results. 
Where vegetable crops are grown extensively, the lands are 
usuaily of the highest quality and the water supply systems are 
maintained in good operating condition, consequently there have not 
been many requests for technical assistance in such areas. Careful 
land leveling, maintenance of a high state of soil fertility, control 
of vceds, and well-regulated water applications are some of the 
important factors influencing the success of this type of farming. 
increases in population due to war construction operations in 
several of the western states has improved the market outlet for 
truck crops to a small extent. Until the beginning of this war 
period, however, truck crop production met with ever-increasing 
competition from other sections of the country. This has made the 
growing of fruits and vegetables a highly speculative undertaking 
with profits dependent upon high-quality products produced with 
low iabor costs and timed to reach the markets to get best prices. 
There is an inseparable relationship between the irrigated lands 
and the livestock economy of the western states. It has been esti- 
mated that about one-half of all supplemental feed for livestock in 
these states is produced on the irrigated lands. Alfalfa which is 
one of the principal feed crops for livestock is grown on approxi- 
mately 30 per cent of the total irrigated acreage and, if we add 
irrigated pastures and other forage crops grown under irrigation, 
the irrigated land in forage would probably reach 50 per cent. 
The opportunities for accomplishing soil and water conservation 
work in these areas are perhaps more extensive than in any of the 
remaining irrigated sections. It is in this hay and supplemental feed 
area that most of the wild-flooding type of irrigation is practiced 
and irrigation systems have been less carefully constructed than in 
areas where higher priced specialty crops are grown. 


MANY SMALL DIVERSIONS AFFORD GOOD OPPORTUNITIES 


There are many small diversions serving isolated sections of 
mountain valleys and meadow lands which afford good opportuni- 
ties for yielding increased feed supplies. Such increased crop pro- 
duction depends mostly on the state of repair in which the irrigation 
systems are maintained and the care which is exercised in the appli- 
cation of irrigation water. Stands of native grasses have deteriorated 
in far too many of these areas because of excessive water applica- 
tions or because of inattention to the irrigation systems in years 
when range forage was most abundant. Livestock operators realize 
the importance of having these supplemental feed reserves, but they 
are too often found riding the range when the less congenial work 
of irrigating has to be done. The lack of readily available labor in 
these areas has also greatly aggravated the kinds of problems which 
could be greatly alleviated through better water use. 

There are many other areas in the livestock country where closer 
rural settlement has occurred and where most irrigation problems 
are of a group or community nature. The types of group problems 
which Soil Conservation Service technicians are usually requested 
to assist in solving include those dealing with organizational mat- 
ters, the diversion and storage of water, and delivery of water to 
farm laterals. Problems of drainage, flood control, and waste water 
disposal are also important in many areas. 

The type of assistance made available to the water users in the 
Purgatoire Soil Conservation District in Colorado furnishes a good 
example of how locally organized groups are working together to 
solve their problems. This district in southwestern Colorado in- 
cludes a total area of 438,000 acres of which approximately 37,336 
acres are irrigated, 45,000 acres are dry-farmed, and the rest are 
used mostly for grazing by livestock. The available forage on these 
fange lands is such that stockmen usually figure a safe carrying 
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capacity for grazing by cattle at the rate of approximately 50 acres 
per cow on a year-long basis. Supplemental feed requirements are 
supplied from the dry-land farms, irrigated farms, shipped in, or 
the stock is moved to other areas in seasons of shortages. The an- 
nual production of irrigated alfalfa for supplemental feed for live- 
stock in the Purgatoire district averages about 30,000 tons per year, 
which emphasizes the importance of irrigation in the livestock 
economy of the area. 

Floods in the Purgatoire River in 1942 either completely de- 
stroyed or rendered inoperative several diversion dams and other 
irrigation structures in this district. As a result of these damages, 
15,615 acres of highly productive irrigated lands were left without 
diversion works to supply water to the main delivery canals. Be- 
cause of lack of storage reservoirs in this area practically all irriga- 
tion water is supplied from the river through direct-flow ditches, and 
it is readily seen how important it is to water users that their di- 
version structures be in condition to divert water at all times since 
the flow of the river is at the lower stages during most of the year. 

The farmers’ problems became more acute when this area was 
visited by a severe drought and the rainfall during the growing 
season was not sufficient even for normal growth of dry-land crops. 

The Soil Conservation Service and the Forest Service, working 
with the district board of supervisors of the Purgatoire district, 
furnished technical assistance and some major construction equip- 
ment in making temporary repairs to the damaged diversion struc- 
tures of 6 irrigation districts in this area immediately following the 
flood. This work directly benefited 10,000 acres of the irrigated 
lands during the 1942 crop season and prevented serious damage 
to supplemental feed supplies. 


SCS TECHNICIANS ASSIST IN DAM CONSTRUCTION 


During the non-irrigating season in the fall of 1942 and spring 
of 1943, the Soil Conservation Service technicians completed sur- 
veys and plans for and assisted the supervisors in the construction 
of the two major diversion dams which had been destroyed, the 
repair of main delivery canals, and the construction of stream-bank 
protection adjacent to the diversion structures. One of these dams, 
which was originally constructed with steel sheet piling and con- 
crete, was replaced with a log and rock crib structure, using all 
local materials and farmer labor. The other dam, an ogee type of 
concrete structure resting on wood piling foundation, was restored 
to its original condition. The improved structures were all put into 
operation for the 1943 crop season and each functioned effectively. 

The farmers have shown a greatly increased interest in their 
soil conservation district since they completed this work and have 
been making very effective use of this local organization in estab- 
lishing conservation practices on their individual farms. 

During the past year the Soil Conservation Service has made 
technical assistance available to more than 200 irrigation enterprises 
in planning for the solution of community type problems. Most of 
this work has been with small groups of farmers and has largely 
been concerned with problems of improving water supply and dis- 
tribution systems. In many cases the preliminary investigations, 
surveys, and planning for this work must be carried on over periods 
extending for more than a year’s time, and most of the improve- 
ment work must be done in the non-irrigation seasons, usually in 
the fall and spring months. 

Construction operations have been severely restricted in all states 
because of shortages of labor and equipment and many urgently 
needed repair and improvement jobs have had to be postponed, but 
there has been no letup on the demands made on farmers to pro- 
duce more food. Under these conditions irrigators have learned 
and demonstrated the value of conservation methods in securing 
the increased production needed. Irrigators have proved this on 
many farms by exercising more careful controls in applying water 
to crops, leveling uneven lands, using fertilizers and soil-building 
crop rotations, and practicing contour cultivation. 

Although the solution of group problems is of primary interest 
to the irrigation farmer, because this usually means satisfactory 
delivery of water to his farm headgate, he also has a full-time job 
of soil and water management on his farm in carrying out his 
routine farming operations. 

Farm conservation plans are prepared by the technicians and 
individual farmers working together to provide the most efficient 
water distribution systems possible, giving due consideration to all 
local factors of influence. These plans also include as much specific 
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information and data as it is possible to give to the farmers for 
their guidance in making the best use of their water supplies. In 
order to make specific recommendations, it is necessary to know 
the amount of water available and its method of delivery to each 
farm headgate. Arrangement of fields and land preparation can 
then be made to fit into the cropping system to be used. This will 
entail studies of topographic and soils influences, the water require- 
ments of the crops and their estimated frequencies of irrigation. 

The war-depleted ranks of Soil Conservation Service technicians 
last year were also able to give some planning assistance to the 
owners and operators of more than 250,000 acres of irrigated lands. 
In providing this assistance many different kinds of action were 
necessary to serve irrigation interests because of the wide differences 
in climate, soils, water supply, and types of crops grown. 

During the year emphasis was placed on efficient and beneficial 
uses of water in order that available supplies would help produce 
optimum crop yields and irrigate the maximum acreage. Farmers’ 
interest was especially directed toward such factors as time, rate and 
amount of water applications, water-holding capacity of soils, and 
control of water on the farms from head ditches to waste ditches. 

Some leveling, tractor, and dragline types of equipment were 
made available to irrigation enterprises by soil conservation dis- 
tricts. This generally resulted in considerable advancement of the 
food production program by the increase of crop yields and at the 
same time reducing farm labor requirements. 

It has been necessary in making structural improvements to use 
non-critical war materials so far as practicable. Many diversion 
dams have been constructed of native logs and rock. Emphasis has 
also been given to cleaning and realigning of canals, repair of 
seeped sections of canals, and the installation of water-measuring 
and control devices. Many individual farm irrigation systems were 
revised to make better use of water supplies, to reduce erosion 
hazards caused by excessive irrigation grades and improper applica- 
tion of irrigation water, and to facilitate the use of the land in 
accordance with its capabilities. 


' 


PREPARATION OF PLANS OCCUPY ENGINEERS’ TIME 


Preparation of farm conservation plans occupy most of the en- 
gineers’ time in soil conservation districts, mainly in connection 
with planning for land preparation and improvement of farm dis- 
tribution systems. Generally the farmer is most concerned with the 
ability of his distribution system to supply the needed amounts of 
water to his crops in the shortest length of time. The farm plan 
should indicate the best irrigation methods to enable him to achieve 
this objective, but at the same time secure uniform application of 
water to his crops without soil erosion or waste of water. The skill 
with which the farmer operates his irrigation system in applying 
water to crops is usually one of the most important factors in- 
fluencing his crop yields. No matter how expert the irrigator may 
be, he cannot efficiently irrigate a field that is poorly prepared or 
leveled and therefore prevents an even distribution of water to the 
crops. Uneven water distribution makes an uneven growth of crops. 
Where rolling topography and steep slopes are irrigated, addi- 
tional structures are usually required in order to control the water 
properly. Far too many farmers irrigate lands which need leveling 
and improvement of irrigation systems, and thereby waste water, 
labor, and the opportunity for larger crop yields. The Soil Con- 
servation Service is expending considerable effort to show these 
farmers how to make the most efficient use of their water supplies. 

The farm distribution system includes the ditches, pipes, flumes, 
and appurtenant structures that are necessary to convey irrigation 
water from its point of delivery on the farms to the various farm 
fields. A contour map of the farm is usually necessary in deter- 
mining the best locations of laterals, field ditches, field boundaries, 
direction of border strips, etc. Farm laterals must be located so 
that water can be delivered through a system of sublaterals and 
field ditches to the highest elevations on. the land to be irrigated, 
and each lateral should serve the greatest possible area. Laterals 
and ditches must be designed to provide the most economical cross 
section and non-erosive gradients consistent with the heads of water 
used, and also for ease of maintenance. When laterals are in porous 
soils, some lining, or use of pipes or flumes, may be required to 
prevent excessive seepage losses. On gently sloping lands it is often 
desirable to locate laterals along field divisions and property lines 
to facilitate their operation and maintenance. The installation of 
meter gates, wiers, Parshall flumes, or other types of measuring 
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devices should be recommended for each farm distribution system 
to eliminate guessing as to the amount of water being used. 

Head ditches should be located at the higher ends of the helds, 
with a sufficient number of turnout structures to provide for ade- 
quate control and distribution of water to the fields. In the case 
of long fields it is often desirable to use additional head ditches so 
that the length of run of water over the land will facilitate a /.irly 
uniform penetration. These additional ditches may also be us«d to 
collect any excess water from the upper parts of the fields anj re. 
distribute it to the lower parts. 

Field ditches which require annual replacement should b- |o- 
cated so that a minimum number of simple water-control struciures, 
such as canvas dams, portable wiers, pipes, etc., will suffice »hen 
applying water to crops. Field ditches for flood irrigation of alialfa 
and grain, where rolling topographic conditions exist, should be 
laid out on near contour grades and the spacing between ditches 
sufficiently limited to provide for uniform distribution and generally 
short runs. Furrow irrigation under similar conditions should also 
follow near contour grades with provisions for effective control 
over the quantity of water entering each furrow through the use of 
lath boxes, spiles, tubing, or similar devices serving as outle‘s in 
the supply ditches. 


KNOWLEDGE OF SOIL PROFILE CHARACTERISTICS IMPORTAN | 


A knowledge of the profile characteristics of the soils in the 
various farm fields, including factors such as texture, depth, and 
water-holding capacities, will enable irrigators to make the most 
efficient uses of their water supplies. Trial irrigations to determine 
the depth of water penetration into the soil and the most desirable 
lengths of runs provide a very practical approach in selecting the 
methods of application and amounts of water to be used. The ex- 
perience gained in the actual irrigation of any individual farm con- 
sidering the combined effects of all local factors of influence, such 
as cost and availability of water, care with which the land has been 
prepared, permeability of the soils, number of cultivations, crop 
diversifications, and climate will enable the irrigator to become pro- 
ficient in estimating the gross water requirement of his farm and 
to regulate water use with a minimum amount of labor, thereby 
increasing the degree of control which he can exercise over his own 
economic status. It is the duty of every irrigator to make liberal 
use of a moisture probe and a shovel to determine the uniformity, 
distribution, and penetration of water in each field he irrigates until 
he becomes thoroughly acquainted with its physical characteristics. 

The cropping system on each farm should be planned to make 
the most effective use of available water supplies, using a margin 
of safety that will allow for ample water throughout the irrigating 
period for the various crops grown. When it is known that water 
will not be available in the desired quantities throughout the crop 
season, full advantage should be taken of the capacity of the soil 
for water storage. This may require a few additional irrigations 
before the soil reservoir has had its water content materially de- 
pleted in order to make full use of soil storage capacity whilc the 
water is still available in the supply system. 

It should be recognized, however, that the development of etfi- 
cient irrigation methods depends on consideration of the factors 
affecting each individual farm. The practice of using the soi! for 
storage purposes because of shortage of water later in the scason 
is one that requires very careful manipulation in order to «void 
leaching and water logging. It is generally considered better prac- 
tice to change the farm management plans to include crops which 
are better adapted to the climatic conditions and available «ater 
supplies. 

In the early part of the growing season water requiremes's of 
crops are not large because of immature plant and root de. «lop- 
ment and low transpiration and evaporation. It is generally «cces- 
sary to increase the amount of water with successive applic.‘ions 
in order to promote good root penetration and plant growth. \. here 
water is obtained from limited storage facilities, it is very i: :por- 
tant that adequate reserve supplies are retained for the heavic” late 
season demands as the crops approach maturity. The cultisation 
of crops in the intervals between irrigations will assist in comtrol- 
ling weed growth and in conserving soil moisture for crop us¢. 

The maintenance of soil fertility of land under irrigation 1s 
quite important because of the need for additional plant food to 
produce high crop yields, and in some cases because of unavoicable 
leaching of plant food by irrigation water. 


LE 


AGRIC 


D 
very | 
lands 
ductic 
must 
tilizes 


succe: 
and < 
abilit 
the « 
tion 

irrigs 
wate! 
farn 

neces 
of a! 


I 
Opps 
ing | 
proc 
look 
the 
Vice: 
ridic 


farn 
dese 
year 
stor 
that 
gior 
nate 
stor 
the 

the 

con 


nea 
dur 
pro 
fari 
no 


onl 
thr 
har 
tio: 
aff 
tro 
am 
the 
anc 


of 


bitrice PES =~ s . ;2 ae eens =o” SESS eres knee, tr of - Ce pad 
io tee | 3 oe eo Re fa ea ee . a ipcapres 
(eae Ss SS Jha Fee at Sead Le ae ae ae aes a : Be iz ne See 
+ eee oA re ey ‘ue. Spee woh eey ea he 5 ae Dew 
Peet 2 A scales ty oe Bip tte 4 cae ee ‘ ; pian fat: 
See oe 2 ee ee 2) See a a pie AE Rete es ae ae Ae Bh Sed oy eee Felis or % ee etie| 
OO Ss Soe Tet ere rage nae Oe a — are ee ae ee ae aah . ae ae eee Po ee eee 
; Pre cee 
Pate ee 
eee 
a eae - 
{ Ce ae 
= a ee 
- ; 
= ae a. 
+ ave 
(ier 3 j 
lias = 
iy hee 
ce ee: ’ Ip 
- aie 
ee : fin ist 
ae : 
ee { 
age 
They 
Manas. 1 
os: 
aie i) | 
a; eae 
- Be cot ’ 
ang: eee ’ 
Yamin 6 | 
ae 
‘ wv “SP ze 7 
eat 
=- ee : 
et Fern ; S 
ir he i ‘ 
nt <a divi 
eae as pF ouse 
= he eye: 
Biss eae but: 
i eve eae wari 
: ye eth 7 
f mie q 
me a 7 
ee ee 7 
eee Sey } 
Pee Men, 7 
es PS te : 
NARs | 
a ee | 
°c ] 
ee k 
pe Oe F 
. ee 
By 1 
ay cP a ' 
Bl i. ic aa : ; 
k=) Sih } 
cee © . 7 
Sh | : 
i Be ] 
F; fe 7 
; kt ‘ 7 Chae 7 
oe TN ee i 
aig ee 
Sn NTH TEE : 
eo ae 
i a ee Scres ana 
Pe ee Cee 7 
Ni ewig 2 { 
See Se ¥ | 
eee 7 
9 ah com Fae 7 
= St ae 7 
teateat a! 
5 ea ee 
ihicn> Dae Saeed 
ao teg Lt a 
b aan 
Ph eer 
Seteigre aie . 
i ans — Bi | 
Ree Relea | 
A a sca 
me ike ey ae 
neg: a ope ge * ] 
Stes a ae : 
ee a a 
t s .. 
eee ¥ 
a 2 
oS Siig SS 
; ee ea 
‘ae BG} 
4 po ee 
io eg es 
PS aa P 
: ‘eee ate 
ee ful 
Me an 
z jn inaharkig 
: Made racy ins 
Sa eee 
eG po 
a cee aw 
a Fare. - 
at rae ee We 
Ras ac ae 
Be una ce 
> ARERR eS ott Sk 
ie Rene eek : de 
ae see he 
Mr 
ee bee bu 
. 
Secs, e St 
ee as 
Bayes yn, 
‘sah oP Rae Soy 
So om aa 
RiP Sedat q 
ee ae q 
ae a sey 
Raa iy 
Se 
SS i RS E ¢ 
ee : 
pee... es 
é Bet ns 
2 ‘Paes oe 
Me ee of a — 
Peg ai tas Be ie Dae 1 Toa 8: ae ieee t ee gs —— 
are: ae = See ee re Se a er kk een nisi) Saal sig bain Bos « Beary 
7p. ae Beier ce si ee i Be hci tk - aia: oe NS Fee 5. Ta Se eS > 5k or eal fee 
Rs acy oe eee ee gemmemipones § MS. eae ae i: Gee AS ays, Te gee es 
es GAGE eyo eae ee : ae eee eo ae ae ~ * Brest 
Me ata ee ake ge So SG DS Beer Pe Aes o. (Rae re Ss. Sass Gh! Be 2 a xen 


be lo- 
Ciures, 
- when 
alialfa 
uld be 
ditches 
nerally 
ld also 
control 
use of 
lets in 


Ni 

in the 
h, and 
e€ most 
ermine 
sirable 
ing the 
The ex- 
m con- 
e, such 
as been 
S, crop 
ne pro- 
rm and 
thereby 
Mis OWN 
liberal 
ormity, 
es until 
Eristics. 
o make 
margin 
rigating 
t water 
he crop 
the soil 
igations 
ally de- 
hile the 


of efh- 
factors 
soi! for 
» scuson 
o avoid 
er prac- 
s which 
e water 


nenis of 
Je. <lop- 
y reces- 
lic.tions 
. Where 
r i \por- 
vier late 
Iti ation 
control- 
use, 

ation is 
food to 
voicable 


teen nantes 


AGRICULTURAL ENGINEERING for August 1944 


During the past three years production goals have been set at 
very high levels and the resulting intensive use of many agricultural 
lands has drawn very heavily on soil fertility. Continued high pro- 
duction levels are absolutely necessary, and this means that there 
must be a corresponding increase in the use of manures and fer- 
tilizers to keep the soil bank account in balance. 

In conclusion, each of us who are engaged in conservation work 
in irrigated areas should always bear in mind that the degree of 
success obtained in influencing irrigators to adopt sound water use 
and conservation practices on their farms depends first on the avail- 
ability of water at their farm headgates. Next in importance are 
the adequacy, state of repair, and efficiency of their farm distribu- 
tion systems. When these physical factors are under control, the 
irrigator must then perfect his working knowledge of the soil and 
water relationships and of the plant and water relationships on his 
farm: in order to make the best use of his irrigation system. The 
necessary modifications in his operations due to the combined effect 
of all local factors of influence will be made as experience is gained. 

Soil and water conservation in irrigated areas is paying good 
dividends, and the farmers who have adopted policies of good water 
use and good land use have generally made an outstanding contri- 
bution to the nation in helping to meet the heavy demands for 
wariime food production. 


Farm Structures 
(Continued from page 283) 


Present conditions and the limitations on building present an 
opportunity to the engineer to find a solution for the farm build- 
ing problem which will contribute more fully to efficient, economical 
production. In facing the task ahead, however, we must not over- 
look the contribution of the pioneer researchers and educators in 
the structures field. In spite of the status of farm structures ser- 
vices, which a leading business magazine characterizes as “utterly 
ridiculous,” much has been accomplished that is of real value. 

No one questions the value of Wooley’s economic study of 
farm buildings in Missouri. Davidson and his associates at Iowa 
deserve much credit for the plans and publication initiated many 
years ago. Kelley's ventilation, Patty's rammed earth, Barre’s grain 
storage, and Smith’s poultry housing are but a few of the studies 
that add to the total of our understanding. The Midwest and re- 
gional plan services, the U. S. Department of Agriculture coordi- 
nated reports on “Requirements” of buildings, the regional grain 
storage studies, and the Wisconsin dairy barn project are setting 
the pattern for farm structures progress. Credit is due likewise to 
the men in the industrial field who have contributed and are still 
contributing to better buildings. 

Nevertheless the farm physical plant today stands in need of 
nearly complete rehabilitation and redesign to incorporate structural 
durability, improved efficiency, better appearance, and fundamental 
production requirements, and to contribute to a higher standard of 
farm life. No single set of specifications will meet all needs, and 
no one program can be devised to solve all problems. 

Although the service buildings (excluding dwellings) represent 
only about 18 per cent of the whole farm investment and between 
three and nine per cent of the cost of animal production and crop 
handling, they bear an intimate relationship to agricultural produc- 
tion and to the other engineering aspects of agriculture. Buildings 
affect the quality and condition of stored products, the sanitary con- 
trol and market condition of food items, the prevention of disease 
among farm animals, the utilization of feed and value of manure, 
the conservation of breeding stock and young animals, the appear- 
ance and esthetic value of the farm, and the amount and quality 
of labor required for production. 

Prompt action is required if engineering design is to contribute 
fully to the development of farm structures in the postwar period, 
and there is increasing evidence that such action will be forthcom- 
ing. The state colleges of agriculture have recently prepared re- 
Ports on a program for rural housing and farm building after the 
war. In these reports, there is a nearly unanimous agreement con- 
cerning the need for extensive research and educational aid for the 
development and improvement of farm buildings. County farm and 
home extension agents, vo-ag teachers, materials dealers, and rural 
builders are in position to render outstanding assistance in farm 
Structures improvements, and they are demanding planning aids and 
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technical information as a basis for service to farm families. The 
industries have indicated their interest by aggressive support of pro- 
posals for public aid to education and research and by increased 
contributions to cooperative investigations. Conferences of research 
workers in the north central region have been held recently to plan 
a unified program of investigation on problems of regional signifi- 
cance. Other state and federal government agencies and commercial 
interests are developing postwar plans that affect rural building. 
There is ample evidence to indicate that farm structures devel- 
opment in the immediate postwar period may be the most important 
program in agriculture. The interests of all divisions of agricul- 
tural engineering are affected by the engineering design that will 
be utilized in the solution of the problem of the improvement of 
farm structures, the arrangement of the farmstead and the utiliza- 
tion of equipment and labor-saving methods for efficient operation. 


A.S.A.E. Tractor Standards Program 


(Continued from page 284) 


committee was appointed to consolidate under one cover informa- 
tion pertaining to all farm tractors. This was published by the 
A.S.A.E. as Bulletin No. 44, and distribution of it is being made to 
all farm equipment dealers and service men. 

Implement manufacturers have also done their share by provid- 
ing suitable connections for new implements to be used with stand- 
ardized tractors and conversion packages or parts to permit using 
old implements already in the hands of the farmer with new stand- 
ard tractors. Bulletins pertaining to implement conversion have been 
compiled and will be or have been distributed by the individual 
implement manufacturers. 

In view of the A.S.A.E. standardization program, dealers and 
farmers will be confronted with four possible combinations, as 
follows: 

1 New Implements with New Tractors. Obtain new standard 
hookup or implement connection packages. 

2 Old Implements with Old Tractors. Use old hookups or im- 
plement connecting packages. 

3 New Implements with Old Tractors. Obtain tractor conver- 
sion assembly as listed in A.S.A.E. Bulletin No. 44 from dealers 
handling that make of tractor. 

4 Old Implements with New Tractors. Obtain implement con- 
version packages from dealer handling that make of implement in 
accordance with information supplied to him. 

Service organizations of the tractor and implement manufac- 
turers are conducting special campaigns to acquaint thoroughly their 
branch house, service engineer and dealer organizations with the 
entire program. With information thus far available we are confi- 
dent the entire program will be understood and little difficulty ex- 
perienced during the conversion period, and soon farmers as well 
as dealers will recognize this to be a workable and worth-while 
program. 

The conversion program as a whole covers the majority of 
problems that will arise for farmers and dealers, but there will be 
exceptions which will require special treatment. The next few years 
will present some difficulties in working out the few special cases. 
United effort and complete cooperation between competitive dealers, 
branches and factories will hasten the day when the present hookup 
problem will no longer exist. Some advantages readily apparent 
will be as follows: 

Increased Safety. Better and more effective shielding of the 
power line. 

Convenience. Connections that will fit, eliminating homemade 
hookups. Most pulled type, power-driven implements can be used 
with any make or model tractor. Dealer inventory will be reduced, 
with the result that the hitch connection will be available—no delay. 

Economy. There will be fewer hitches for the farmer to buy. 
It will not require a new hitch for all implements when changing 
to a new or different model tractor. 

The foregoing are the more outstanding and important benefits 
to be derived from this program. In addition, many other benefits 
will be noted. We can indeed be proud of the efforts put forth by 
this society and its affiliates to relieve the entire implement and 
tractor industry of one of its most complex problems, and provide 
for many thousands of farmers an easier, more economical and a 
far safer means of operating power-driven farm equipment. 
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of relatively large capacity came about as a result of a federal 

government program for seed increase to meet the possible 
need for a large-scale production of castor beans in the United 
States for wartime purposes. Preliminary developments were dis- 
cussed by E. D. Gordon in AGRICULTURAL ENGINEERING for June, 
1943 (vol. 24, no. 6). Five hullers incorporating the principles 
discussed were built for the Commodity Credit Corporation and 
have been used extensively during the 1942 and 1943 hulling sea- 
sons. These hullers, processing about 30 bu of beans per hour, were 
very effective in doing the hulling job but needed simplification to 
make units more mobile. Development work was continued at the 
Tillage Machinery Laboratory of the U.S. Department of Agricul- 
ture, at Auburn, Alabama, during the 1942-43 fall and winter period. 

This new huller is self-contained and mounted on a trailer so 
that it can be transported readily and is ready for service as soon 
as it is pulled to the job. The sectional view (Fig. 1) shows the 
simplicity of the huller and the arrangement of the working parts. 
The principle used is the same as that for the earlier models but 
the unit is made much more compact. This huller consists essen- 
tially of a self-contained power plant, a hopper and elevator unit, 
a vibrating feeder, a hulling unit consisting of cylinder and con- 
cave, and a separating unit made up of aspirator, fan, and vibrating 
screens. The arrangement is such that the parts performing one 
function can be revised or adjusted independently of the remainder 
of the machine, thus making it possible to adapt the machine to 
varying conditions and to get maximum effectiveness and efficiency 
under all conditions. 

In operation the unhulled beans are dumped into the large 
hopper where the agitator causes a uniform flow into the cup ele- 
vator. The elevator dumps the beans onto the vibrating feeder 
which causes them to be distributed and fed uniformly to the 
cylinder. A high percentage of the beans is hulled as they pass 
between the rotating cylinder and stationary concave. The mixture 
of hulls, beans, and unhulled beans is discharged into the aspirator 
unit where the hulls and other light materials are lifted out by 
the upward air blast and discharged through the fan to the rear 
of the huller. The beans and heavy materials fall onto the screens 
in the separating shoe. The top screen re- 
tains the unhulled beans and discharges 
them into the elevator to make the cir- 
cuit over again. The good beans are re- 
tained on the second screen and dis- / 
charged into the bagger. Cracked 
beans and small particles of heavy 
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trash pass through this lower screen and are deposited under huller. — nant} 
The essential adjustments referred to above are rate of feed, JB Louis 
clearance between cylinder and concave, strength of suction in as- | years 
pirator, and vibration and clearance of screens. These adjustments JB be us 
permit selecting the best rate of feed, hulling clearance, and separa- two | 
tion characteristics for the condition and type of beans. All ad- in At 
justments are positive and need very little change after once set J to 1 
for the type and condition of beans found in an area. }  comn 
The improved USDA castor bean huller is a neat, efficient, and } Flam 
effective machine that can be handled and supervised in operation ducec 
by one man. Its capacity has been increased to between 35 and 40 tion 
bu per hr, yet the improved huller can be operated with a 2!-hp | tons, 
air cooled engine. Under normal conditions it cracks less than 2 | weed 
per cent and the shelling percentage will be above 98 per cent. B ui] 
The number of light beans left in the hulled sample will depend furn: 
upon the adjustment of the aspirator. This type sample is entirely conh 
satisfactory for planting seed or beans for oil mill purposes. ne 
With improved transportation conditions this country was more Socie 

or less assured of being able to obtain the needed castor beans —_ 
from neighboring countries to the south so no additional bullers H 
were needed to handle the 1943 crop in the United States. liow- JR tural 
ever, one of the 1942 model hull- -_— 

Cen, ae ers purchased by the Commodity ee 
Credit Corporation was rem« Jeled aa 

| to incorporate the features built chine 

into the 1943 model hulle: _ 

Arrangements were mac. last Plan 

year to permit the manufac: re of a 

twenty of the new machin, for i 1 

the government of Mexic and a: 

six for Pan American Indu tries, com 

Inc. The production mode: pat- 122 


terned by the manufactures after 
the USDA Tillage Mac! \nery 


Laboratory development is + own 
in Fig. 2. These machines | re in 
the hands of the purchase: and 
are aiding in getting the © ‘tally 
needed castor beans hulled < ) that 


they can be shipped to the | aited 
States. 


Fig. 1 A sectional view of —i¢ 
USDA castor bean huller sho v- 
ing components and their re::- 
tionships. 
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Controlling Weeds by Flame 


By Harold T. Barr 


MEMBER A 


J TEED and grass control by flaming has been practiced to a 

limited extent for a good many years. Clearing weeds 

¥ from right of ways by large burners mounted on special 

trucks is common practice with some railroads. An examination of 

the | S. Patent Office records reveals many patents on burners for 

use i: killing weeds, sterilizing chicken houses, destroying weed 
seeds, burning prickly pears, and many other uses. 

ly railroad and drainage-ditch maintenance, large-volume, high- 
temp:rature burners will kill all the vegetation, including small 
trees. A burner unit consisting of a 3-hp engine, blower, fuel 
pump. fuel tank, and burner head was mounted on a turntable on 
a tw: wheel cart. With such a mounting the burning can be either 
right. left, or directly behind the cart. The burner head being 
pivoted allows burning to the bottom of large ditches. If there is 
some dry or half-dry weeds and grass underneath, with standing 
green weeds or grass, once over at 114 to 114 mph has given com- 
plete cleaning of the ditch. With a heavy green growth of Johnson 
grass 2 ft tall (and no trash underneath), a single pass at 114 to 
114 mph gives a complete kill to the ground. A second burn one 
week later completely destroyed all dry material and the green 
shoots then 4 to 6 in tall. 

Johnson grass (Sorghum halepense) and alligator weed (Alter- 
nantlva philoxeroides) have encroached in some sections of the 
Louisiana sugar cane and rice areas at alarming rates during recent 
years. Labor shortage during recent years has caused less labor to 
be used in weed destruction and thus aided in the spread of these 
two pests. With soybeans planted in the spring and turned under 
in August, the infestation of alligator weed root rhizomes amounted 
to 10,904 lb per acre’. Flaming six times at biweekly intervals, 
commencing May 12, reduced the infestation to 395 lb per acre. 
Flaming twelve times at weekly intervals, commencing May 12, re- 
duced the infestation to 157 lb per acre. Extremely heavy infesta- 
tion of alligator weed resulted in a yield of sugar cane of 3.36 
tons, while the same variety on corresponding soil, with no alligator 
weed, yielded 32.79 tons per acre. Fallow burning with present 
equipment requires from 1 to 114 hr per acre, consuming 28 gal of 
furnace oil per hour. A burner with a large hooded shield for 
confining the heat is now under construction for fallow burning. 


This paper was presented at the annual meeting of the American 


-S.A.E. . 


That flame can also be used in row crops for killing grass and 
weeds in the drill row without injury to the crop itself does not 
seem possible. In the fall of 1941 and spring of 1942 a machine 
was constructed for trial in sugar cane in cooperation with one of 
our more enterprising sugar.planters. 

The first machine mounted on a tractor consisted of an air com- 
pressor, air tank, fuel tank, fuel pump, four burners, and the neces- 
sary connections. The burners were mounted on skid runners set 
for the flame to hit the base of the cane plants, covering both sides 
of one row and one side of each of two rows. Each burner con- 
suming approximately 11/4 gal of diesel or furnace oil per hour. 
With no previous work on sugar cane, several changes were made 
during the season in order to get the correct setting of the burners, 
type of burners, speed of travel, type of fuel, and to know how 
much burning sugar cane would withstand without injury. Eighteen 
tests including five varieties of sugar cane were staked out with 
check plots for the 1942 tests. The test and check plots varied 
from 0.33 to 2.6 acres per plot. The plots were each flamed three 
or four times with burners set 19 in apart and the flame hitting at 
the base of the sugar cane plant. A speed of 2 mph was used ex- 
cept where a very heavy growth of weeds and grass prevented a 
good penetration; in the latter case, the speed was reduced to 
114 mph. 

A summary of the first year’s results is shown in Tables 1 and 2. 
The sugar cane was examined immediately after burning and again 
on the second day after burning for scorched or wilted bottom 
leaves. In a few cases it was given a very severe burning and took 
on a golden brown color the second day after burning (Test 15) ; 
but this all disappeared in five days and at harvest the flamed cane 
out-yielded the hoe-cleaned plots by 1.3 tons per acre. Tests 1 
through 7 (Table 1) were used for making all possible burner 
changes, and results indicate that it is possible to injure sugar cane 
by improper use of the flame. Tests 8 through 17 (Table 2) were 
run with slightly better and more uniform settings of the burners. 
Test 18 was not included in the summary because of the large 
difference in yield in favor of the flamed plot. This test consisted 
of two blocks of cane so heavily infested with water grass that at 
first it was thought best to plow it up. Only one block was flamed; 


Society of Agricultural Engineers at Milwaukee, Wis., STALK 2 : TABLE 1 . 
June, 1944, as a contribution of the s KS PER 10 FT YIELD PER ACRE, BRIX SUCROSE PURITY 
Power and Machinery Division. OF RE TONS OF CANE 

HaRoLp T. Barr is head. agricul- TEST VARIETY Flamed Check Flamed Check Flamed Check Flamed Check Flamed Check 
tural engineering research, Louisiana 1 29-103 73 68 25.7 25.3 17.45 17.74 13.56 13.66 77.71 76.52 
Agricultural Experiment Station. 2 29-120 85 86 24.8 31.2 16.66 17.71 13.52 14.37 81.18 81.16 
AUTHOR’s Note: The author wishes 3 29-120 91 89 27.0 30.1 17.03 16.49 13.68 13.69 80.34 80.81 
to acknowledge data submitted by 4 29-120 84 84 25.5 26.7 16.71 18.10 13.51 15.57 80.82 86.01 
Aad Pgs gy a 5 29-120 83 82 26.4 29.7 16.65 17.37 13.21 14.50 79.32 83.49 
Burden, Little Texas Plantation. 6 29-120 85 80 27.1 28.1 16.85 17.16 14.00 14.03 83.11 81.77 
and Bronier Tiebout, Greenwvod 7 . 29-120 78 83 24.7 27.5 16.00 16.97 12.45 13.85 77.82 81.60 
Plantation, Napoleonville, La. Avg. 82.71 81.71 25.8 28.3 16.76 17.36 13.41 14.23 80.04 81.62 


1Arceneaux, Geo., and Hebert, 
L. P. Fallow Flaming Promising 
as a Means of Controlling Alligator 
Weed on Sugar Cane Lands. Sugar 
Bulletin, vol. 22, no. 16, pp. 121- 
122 (May 15, 1944). 
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(Left) 
ditch * (Center) A one-row flame cultivator for two-mule hitch. 


A flame machine removing grass and weeds from a drainage 
Air 


flame plots should have received one more flaming. 
cleaner that flamed rows. 


Note: This set of experiments was started without having any prior knowledge as to what should be the 
proper distance to set the burners, rate of travel, height of burners, etc. 
applications of heat were different from what was later established as the proper distance to set the burners 
The second factor entering into the results in this set of experiments was that the 


Consequently, the first and second 


Observations after lay-by showed checks to be far 


pressure is maintained by hand power e (Right) A _ tractor-mounted, 
two-row flame cultivator equipped with power-take-off drive 
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TABLE 2 


STALKS PER 10 FT YIELD PER ACRE, BRIX 


OF ROW TONS OF CANE 
TEST VARIETY Flamed Check Flamed Check Flamed Check 
8 29-103 63 63 27.0 29.1 17.46 16.97 
9 29-103 68 70 27.2 27.7 17.37 17.56 
10 29-103 72 69 25.9 27.0 17.49 17.30 
11 29-103 66 64 24.3 25.9 17.46 17.30 
12 29-103 No readings 26.6 25.8 17.35 17.39 
13 29-120 104 116 20.7 14.3 22.77 17.58 
14 281 63 69 22.6 20.2 16.13 16.58 
15 29-120 103 86 19.1 17.8 17.99 17.86 
16 28-11 82 77 13.1 12.5 17.12 17.46 
17 29-116 No readings 22.1 18.3 16.12 16.36 
Avg. 22.8 21.8 17.22 17.23 
18 29-103 No readings 24.8 12.6 17.75 17.56 


Notre: Burners in this set of experiments were set 19 in apart and rate of travel in most cases was 
2 mph, except where alligator grass condition was bad or heavy growth of grass did not permit good pene- 
In our opinion skipping of one burning between May 19 


tration; then the rate was reduced to 1% mph. 
and June 13 would have given better results. 


the other was hand hoed. The flamed plot was kept clean after the 
first flaming. The hand-hoed or check plots stayed full of water 
grass because the rains that followed hoeing made it impossible to 
destroy the vegetative growth of the water grass. The low yield 
in the check plot was due only to the large amount of water grass 
in it that could not be controlled by hoeing, which definitely illus- 
trates the practibility of the flame cultivator in such extreme cases. 

Each two-row flame cultivator is taking care of from 90 to 225 
acres of cane, depending upon the amount of weeds and grasses. 
Most operators cover from 14 to 17 acres per unit in a 9-hr day. 
In 1943 one company had a yield of 26 tons of sugar cane per acre 
where no Johnson grass was found, and 17 tons per acre where 
Johnson grass had infested their fields. This company spent $17.50 
per acre trying to, control Johnson grass in 1942. This year they 
are flaming once per week for eight weeks. At the end of six 
weeks there was very little grass in the fields. With a normal acre- 
age of 640 acres in sugar cane, 65 hoe hands were used. Today 
they have 14 old men, women, and boys. Hoe hands cover approxi- 
mately 14 acre per day and get $1.50, or an acreage cost of ap- 
proximately $6.00 per acre to hoe once with heavy infestation. 
Cost of flaming on various plantations varies from 60 to 80 cents 
per acre for each flaming. This cost includes two men, tractor 
operation and depreciation, and burner fuel, but does not count 
burner depreciation. 

There were twelve flame cultivators of one type or another in 
operation throughout the sugar can belt in 1943. This increased 
to approximately seventy in 1944, and one manufacturer who made 
forty-three of those in use in 1944 has on hand orders for one 
hundred more machines to be delivered in 1945. These orders were 
placed by the owners of machines now in use. Most plantations 
reported findings upon conclusions from a single season, and 
thought that different weather conditions may cause a variation in 
results. The general tone is that the operators are entirely satisfied 
and that the flame cultivator is a valuable and practical addition to 
their cultivating equipment. The flame cultivator is proving indis- 
pensable during the existing period of acute labor shortage and 
most operators believe that under normal conditions, with adequate 
labor available, the flame cultivator will prove ‘more efficient and 
economical than hand hoeing. 


TABLE 3. TOTAL YIELDS OF SEED COTTON IN FIRST PICKING 
FROM FOUR TREATMENTS IN A WEED-CONTROL EXPERI- 
MENT, STONEVILLE, MISS., SIX REPLICATIONS, TWO 
CENTER ROWS OF 4-ROW PLOTS 


Seed cotton 


Treatment per acre, lb 
Cultivation — no hoeing, no flaming 1506 
Cultivation — no hoeing, flaming 2130 
No cultivation — no hoeing, flaming 2033 
Cultivation — hoeing, no flaming (plantation practice) 2141 


Difference barely significant 196 
Difference highly significant 271 


With machine harvesting of sugar cane, tie vines have become 
a serious menace in some fields. These tie vines come up after the 
final cultivation. In order to destroy these late vines a special high- 
clearance model with 4 ft of clearance has been made and will re- 
ceive its first test this coming fall. 

Control of weeds and grasses in cotton by flaming was given 
a good test during the 1943 season at the Mississippi Delta Branch 
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Experiment Station®. They found 


— ee “no significant difference between 
Flamed Check Flamed Check the plantation practice and the 
13.70 13.34 78.44 78.60 flaming alone treatment ot between 
13.37 13.79 76.96 78.54 the plantation practice and the 
13.89 13.56 = 79.44 78.37 ~~ cultivation and flaming combina. 
18.58 18.52 11.79 78.15 tion treatments was obtained A 
—_— Ee significantly smaller. yield was ob- 
14.84 14.81 83.49 84.17 : 
13.16 13.05 81.56 78.74 tained from the other treatments. 
14.85 14.72 82.52 82.34 Late in the season several acres of 
13.16 13.51 16.74 177.40 cross-cultivated cotton were flamed 
12.52 12.78 77.76 78.71 and the results indicated that this 
13.64 13.67 79.17 79.33 type of cultivation is well suited 
14.25 13.81 80.28 78.65 to flaming. A late flaming in 


place of the final cultivation 
would be less harmful to heavily 
loaded plants and provide just as 
clean a field for picking time 


‘Neely, J. Winston and Brain, Sideny G. Control of Weeds ard 
Grasses in Cotton by Flaming. Miss. Ag. Exp. Sta. Cir. 118 (March, 
1944). 


Placing Barrier Strips to Con- 
trol Chinch Bugs 


To THE Epitor: 


N AN article in AGRICULTURAL ENGINEERING for June, 1°41 
(page 218), A. L. Kennedy, associate agricultural engincer, 
Tennessee Agricultural Experiment Station, described apparatus used 
in making soil erosion studies. A part of the equipment shown was 
a belt-threading plow to place 6-in canvas belting edgewise in the 
ground so it protrudes 3 in above the ground as a border control 
strip. 

It has been suggested that this plow might be used to place 
barrier strips in the ground for control of chinch bugs. It is very 
simple and inexpensive, may be fastened to the running board of 
any car, and with canvas will operate at ten miles per hour. 

However, it is probable that canvas would tot be satisfactory 
as a barfier strip, but it is possible that SisalKraft or some other 
form of building paper might be used, provided some material 
other than creosote were used to kill the bugs. The barrier ma- 
terial must be water resistant, and if it depends on asphalt for 
stiffness, something which will not dissolve asphalt must be used 
as a spray to kill the bugs at the barrier. 

The migration of chinch bugs is not a problem in this area, 
but we would be glad to cooperate with anyone interested in using 
this device for placing barrier strips. It might be possible to arrange 
for the work to be done here, or we might make other arrange- 
ments for the use of the plow we have. 


M. A. SHARP 
Agricultural Engineering Dept. 
University of Tennessee 
Knoxville, Tenn. 


isos. | 


This picture shows the belt-threading plow developed by A. L. Kennedy 
attached to the running board of a motor truck 
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Lighting Principles Applied to the Farm Home 


By Helen G. McKinlay 


for its ability to perform at its functional best without waste 

but with light sufficient in amount and comfortable in kind 
wherever eyes are at work, since better “seeing’’ can contribute to 
saving time, labor, and conserving human resources. 

Since during wartime restrictions have necessarily been placed 
on many vital materials, the further manufacture of lighting fix- 
ture and portable lamps places certain limitations on their avail- 
ability. Therefore in this paper the subject of lighting the farm 
home deals primarily with a discussion of basic lighting principles, 
and any allusion to lighting fixtures and portable lamps is used as 
an cxample of the lighting fundamentals involved. 

Light for Seeing. In recent years many scientific facts have been 
deveioped with regard to light and its relation to seeing. The eyes 
are only a part of the complete “seeing machine’ which includes 
the whole body. The complex process of ‘seeing’? is made more 
dificult by poor lighting, and since seeing is a bodily function, 
there are resultant bodily reactions. When the eyes are under strain, 
the whole nervous system may experience ill effect. Headache and 
indizestion sometimes result from eyestrain. In the research labora- 
tory actual measurements have been made of the unnecessary tense- 
ness. fatique, and wasted nervous energy when eyes are used under 
poor lighting conditions. The sense of sight is helpless in dis- 
covering or even suspecting the deeply hidden effects of seeing. 
But the scientist with his systematic experimental approach and 
with devices aiding his senses can discover unobvious hidden causes 
and effects. Through scientific study and measurement of the ease 
of sceing, researches evolved from these findings which have open- 
ed new vistas toward new practices in better seeing with better 
lighting wherever controllable aid to seeing is involved. Many im- 
portint facts have developed regarding the relation between light 
and sight’. 

Measured Light. It is advisable to use light in recommended 
amounts for the most satisfactory results especially where close 
eyework is done. These recommended amounts of light are mea- 
surable for assurance that the light is right. An instrument known 
as a light meter is available for this purpose, although it is not 
standard household equipment. Many utility companies and a num- 
ber of home and county demonstration agents are equipped with 
light meters to help homemakers determine by measurement whether 
or not ‘the light in the home is of recommended amount. Usually 
the recommended sizes of bulbs determine with reasonable satisfac- 
tion the amount of light which should be had throughout the 
home, but the light meter more accurately measures the light which 
falls on its light sensitive cell by registering the light which strikes 
it. Eyes are unable to judge- 
lighting which is satisfactory 
for their needs, but the light 
meter is an excellent means 
of checking and testing the 
light since our eyes are in- 
capable of determining safe 
seeing quantities with accu- 
racy and assurance or to warn 
against inadequate amounts 
wherever visual work is car- 
ried on. 


Lire for the farm house should be carefully appraised 
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neering Society Transactions, vol. XXIX, page 607, was published 
a list of “Recommended Foot-candle Levels for the Home,” I 
suggested as a guide to assist with the minimum recommended 
amounts of illumination as shown in the following table: 


RECOMMENDED LIGHTING LEVELS FOR THE HOME 
Foot-candles 


Reading 
Prolonged periods with fine type 20— 50 
Ordinary reading 10— 20 


Sewing 
Fine needlework on dark goods 
Prolonged average sewing 
Prolonged sewing on light goods 20— 50 
Ordinary sewing on light goods 


100 or more 


10— 20 
Writing (ordinary) 10— 20 
Card playing 5— 10 
Children’s study table 20— 50 
Dining room (when used for ordinary reading or writing) 10— 20 
Kitchen 
General 5— 10 
Local at work counters and sink 10— 20 
Bedroom 
General 2— 5 
Bed light 10— 20 
Dresser, vanity and dressing table mirrors 10— 30 
Sewing machine 20— 50 
Bathroom mirror 10— 30 
Children’s playroom 
General 5— 10 
Local 10— 20 
Stairways and stair landings 2— 5 
Workbench 10— 30 
Ironing machine, ironing board and laundry trays 10— 20 


Quality of Lighting. The light meter only measures quantity of 
light, which is but part of the lighting consideration. The quality 
of lighting must also be carefully blended with quantity to produce 
the best results in comfortable seeing. Daylight offers an excellent 
example of these since daylight is generous in amount and soft and 
diffused by sky and clouds. From the valuable textbook of Nature 
can be found three important things, namely, the need for (a) dif- 
fused light, (b) “secondary” sources of light, and (c) good dis- 
tribution of light. 

(a) The best diffusion of light is obtained when the sky is 
clouded because harsh rays of the sun are diffused by clouds and 
scattered in all directions. The sky becomes a more even light 
source. Shadows on earth almost disappear because the light comes 
evenly from every part of the sky extending from horizon to ho- 
rizon. By copying nature and “enlarging” the light source, lighting 
in a room can become more comfortable by diffusion. This can be 
done by reflecting some of the light to the ceiling, softening sha- 
dows and lessening the brightness of the light source itself. 

(b) Remember that in nature the sun is the primary light 
source, the sky and the clouds 
are the secondary source. On 
a sunny day 80 per cent of 
the light comes from the sun 
and 20 per cent is reflected 
from the sky. But 20 per 
cent of the light reaching the 
earth is being reflected from 
the complete sky and it is 
this component of lighting 
which acts as a “secondary”’ 
source and provides relief 
from excessive _ contrasts. 
“Secondary” sources in a 
room may be had in several 
ways. The lamp shade is one. 
Its inner surface reflects light 
which adds softening effects 
to that produced by bare 
bulbs. Inverted fixtures hung 
so that light is reflected to the 
ceiling are also secondary 
light sources. The more light 
which escapes from table and 
floor lamps and ceiling fix- 
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tures to be reflected, the more soft will be the lighting result. 

(c) The third contribution to quality of light is a good distri- 
bution of lighting in a room. Unpleasantness in lighting arises 
from contrasts and glare rather than from absolute values of illumi- 
nation. Outdoor daytime contrasts are within reasonable bounds — 
contrast between sky and foliage may be eight or ten to one. Even 
this contrast between the light and shade areas of a building in 
strong sunlight will fall between 10 and 15 to one. Frequently 
discomfort indoors results from too much contrast rather than from 
too much light. Ratios which are too great in contrast are unplea- 
sant and should be avoided. This unpleasantness can be eliminated 
by building up the light in the surroundings of a room to reduce 
unnecessary contrasts which frequently exist. General illumination 
from lighting fixtures are an aid to lessening this condition. Lamps 
and fixtures should distribute light upward to walls and ceiling 
and generally throughout a room. 

Types of Lighting. Lighting equipment for the home is classi- 
fied according to its manner of distributing light in a room. It 
provides direct lighting when the greater portion of its light is 
directed down upon the area to be lighted. Usually this type of 
lighting produces the highest foot-candle results compared with 
other types of lighting. Open reflectors of glass and metal come 
under this classification. Sharp shadows and glare frequently result 
unless precaution is taken to offset this unpleasantness. The use of 
totally enclosed globes which conceal the bulb also provide direct 
lighting since the greatest portion of light is directed downward. 
Totally indirect lighting directs all the light upward toward upper 
walls and ceiling which act as reflecting surfaces. For this reason 
white or very light walls will be more effective since light is lost 
by absorption if walls are dark. Inverted metal reflectors are the 
most outstanding example of lighting of this type. Totally indirect 
lighting is considered less practical and not so economical as in- 
stallations which provide for some of the light to be directed down- 
ward through the fixture. Semi-indirect lighting is a combination 
of direct and indirect lighting. This type of lighting produces a 
comfortable effect and is obtained in a practical economical way. 
While the greatest percentage of light is directed toward the upper 
walls and ceiling, in addition some of the light from the fixture is 
emitted through the glassware or shading media itself to be use- 
fully directed into the lower part of the room. This lighting is 
represented where inverted glass or plastic bowls are used, and 
portable lamps with reflecting bowls also come under this classifi- 
cation. Such lighting helps to reduce sharp shadows, harsh glare, 
and undue room contrasts. 

Lighting Fixtures. A lighting fixture is recommended for every 
room in the home. Fixtures should be well selected to provide for 
comfortable and effective results. They should conceal the lamp 
bulbs and at the same time satisfactorily accommodate the needed 
wattage without glare. In low-ceilinged rooms they fit snugly to 
the ceiling, or in larger rooms, if suspended, they make use of the 
large ceiling as a reflecting surface. Ceiling fixtures provide for 
general lighting in a room, although they may also be selected for 
the purpose of localized lighting as well. In the utility rooms of 
the home such as the kitchen, laundry, and* bathroom, or other 
work rooms where close eyework is done, such as is needed for use 
in study rooms or sewing rooms, lighting fixtures should be care- 
fully selected for their functional performance. In the kitchen, 
work rooms, and bathroom, wall brackets well shaded and placed 
conveniently close to work surfaces can be a useful utility item in 
lighting consideration. The bathroom mirror is usually most satis- 
factorily lighted when a pair of wall brackets is used, one on either 
side of the mirror to provide for light on each side of the face. 

Following is a brief discussion listing some of the considera- 
tions with regard to principles involved in practical application of 
lighting fixtures: 

1 Scale and proportion. To be in scale and proportion with 
the room in which it is to be installed, when the diameter of a 
fixture in inches corcesponds to width of the room in feet, a satis- 
factory appearance usually results. A room whose dimensions are 
14x16 ft would appear well scaled if a 14-in diameter fixture of 
the single-unit type were used. When a fixture is installed consist- 
ing of several individual units grouped around a central stem (such 
as a candelabrum type), the length of a room is a good guide to 
follow. 


2 Hanging height of fixture. Except fixtures mounted close to 
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the ceiling or those used over dining tables, lighting fixtures si:ould 
be hung with a 6ft6in space between the lowest point o! the 
fixture and the floor for clearance when walking beneath. Perdant 
type fixtures over dining tables should be mounted so that the ‘ight 
falls on the entire table top but that no direct light strikes the eyes 
of anyone seated at the table. 

3 Light distribution. The type of lighting fixture to be selicted 
(direct, semi-indirect, or totally indirect) should be determine! by 
the room’s activities. In utility rooms local lighting is usually 
needed and fixtures to provide that kind of lighting should be 
chosen, such as an enclosing globe for a kitchen or laundry. If 
predominance of downward lighting is desired, select a fixture 
which produces that result. In rooms where general lighting thro. gh- 
out is the end in need, such as lighting for a living room or }ed- 
room, a fixture to distribute light generously on upper walls and 
ceiling could be considered. 

4 “Brightness” of fixture. Sometimes fixtures appear too bright 
because the glassware of their lighted portion is too small for the 
bulb which is needed. Therefore, it is advisable to use the i :ght 
bulb in the right-sized globe. 


5 Efficiency. Six 25-w bulbs give the same amount of light as 
one 100-w bulb and use 50 per cent more current. Therefore, it 
is advantageous, when practical, to consider the use of fixtures 
which can utilize a single larger bulb instead of several smaller 
ones. Bulbs become more efficient as they increase in size. 

The right wattage to use in lighting fixtures of various s:zes 
and types can be determined by the type and dimension of the 
lighting fixture. 

Portable Lamps. Table, floor, or pin-to-wall lamps are generally 
conceded to provide satisfactory “local” lighting for close secing 
work, such as sewing, reading, or studying. Portable lamps are a 
convenient movable means of placing light close to the work areas. 
In order that lamps perform at their best, some guiding characteris- 
tics are given to serve their application, as follows: 

1 Sufficient height and shade size to cast the light over a large 
and useful area. 

2 The lining of the shade should be whit or light in color to 
reflect efficiently, even to as much as doubling the amount of useful 
light beneath. 

3 Open top shades are almost always desirable except when 
lamps are placed on low tables and looking down into them may 
occur, or when used in stair wells where glare is disturbing and 
may cause missteps. Open shades provide for more reflection on 
upper walls and ceilings lessening harsh spotty contrasts in a room. 

4 Shades should be dense enough to blend with their back- 
ground and not stand out in contrast. Lamp shades light in color 
are suitable and satisfactory in rooms whose walls are light tov. 

Modernizing Old Lighting Equipment. Families in many homes 
are wholly dependent for light upon existing old type lighting fx- 
tures and portable lamps of a variety which fall short of providing 
light according to today’s standards now known to provide beter 
light for more comfortable seeing. Within the past few ycars 
lighting equipment known as “adapters” and “conversion un‘ts” 
were developed for use on existing old type lighting fixtures ind 
lamps. They were designed for use on drop cords, bare bulb fix- 
tures, and table and floor lamps, and kerosene oil lamps. Toay, 
however, these adapters are subject to the same limitation ind 
shortage as is felt in the production of lighting fixtures. 

Repair of Lighting Equipment. With the shortage of vita! ma- 
terials, it becomes more desirable than ever to keep all elect: cal 
equipment in repair. Sometimes the help of a qualified repair an 
is needed as in such instances when a lamp or fixture has t\ be 
“opened up’. It is well to know what repairs can be made and 
what the symptoms are that indicate repairs are needed. Flickcring 
lights, blown fuses, radio static when light is turned off or on, 
the failure of light to come on at first flick of the switch, fraving 
cords, looses plug connections and shocks received when touc.:ing 
parts of lamp or switch. The three most frequent causes of trouble 
are the switch, the cord (or other wires) and the plug. If | chts 
come on only by wiggling a wall switch, if a pull cord has t: be 
pulled again and again before the light goes on, or lights flicxer, 
a repair man is needed. Repairing the cord and plug can be accom- 
plished without his help. It is well to learn how to repair them 
and is an aid toward conservation and preservation of a very im- 
portant home commodity. 
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New Techniques in Milking 


By Dr. Geo. H. Hopson 


milk dairy cows. To be a good hand milker one has to be 

dexterous; therefore the number of good hand milkers has 
neve: been large. Most people have milked cows through necessity 
rather than for any pleasure derived therefrom. To perform a task 
well, one must like to do it. Hand milking is so wearisome and 
tedious that today fewer people are acquiring the art. 

Milking cows by machine is the modern method; it has now 
become a science requiring thoughtful planning and a definite rou- 
tine for every barn. The milking operation may be compared to an 
assembly line in a modern industrial plant. The cows are arranged 
in the milking line where they will respond best — the younger 
animals first and then the older ones, as the young animals milk 
mor: quickly. The older ones are milked last as what they see and 
hear may induce them to milk better and faster. Problem cows 
mus: be placed where they will not interrupt or stop this important 
“assembly line of production.” 

‘Vhe milking machine technician must have all the equipment in 
good repair and at his finger tips, for once he has commenced his 
job «f milking there must be no interference, as confusion on the 
part of the cows and the technician will result. Certain convenien- 
ces, such as a low cart to carry milk pails, stripping pail, water to 
wash udders, towel, strip cup, teat-cup dipper, etc., help to speed 
up the operation and eliminate the necessity of the operator carry- 
ing this equipment as he milks down a line of cows. A timing 
device is essential to better milking as it keeps the technician on 
his toes and the units are never left on the cow longer than neces- 
sary. Many timing devices are on the market, but the small glass 
3-min egg timer is mostly used. It costs only a few cents and is 
available at most department and five-and-ten-cent stores. 

The milking machine is an ingenious device. It is the only 
machine that is put on a living animal to perform a particular piece 
of work by itself. The milking machine is more than a labor-saver ; 
it is also the best way to milk cows. It has been so perfected that 
cows milked by machine are breaking production records, and their 
performance compares favorably with results obtained by the best 
hand milkers. 

The mechanical milker duplicates nature in substituting for the 
calf in many respects. Vacuum is applied to open up the teat and 
carry the milk away as with the calf’s mouth. Uniform pulsations 
are employed so as to release the vacuum on the teat by collapse 
of the liner. This action is to allow the resumption of blood and 
lymph circulation in the teat, and is similar to the release of vacu- 
um in the calf’s mouth by sucking and swallowing. The milking 
machine has all the favorable qualities of calf-nursing characteris- 
tics, minus all the objectionable ones. The present-day dairy cow’s 
udder is a sensitive overdeveloped organ and cannot withstand the 
oversevere nursing qualities of the calf. 

If a cow fails to let down 
milk, there issno possible way 
for the machine to take it from 
her. It is therefore necessary 
to know a little about the phe- 
nomenon of milk secretion, 
which may be divided into two 
parts: First is the production 
of milk within the udder; the 
second part pertains to the let- 
ting down of the milk already 
formed. The letdown is the 
Most important from the stand- 


Point of successful mechanical 
milking. 


F= centuries hand milking has been the method employed to 
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As the milk is made within the udder it is held in minute drops 
in millions of alveoli and recesses. Each alveolus, containing only 
a fraction of a drop of milk, is drained by ducts which coalesce 
with other ducts until they enter larger ducts and finally the cis- 
terns above each teat. The droplet in each alveolus is too tiny to 
flow out of its own accord, so some pressure exerted from the out- 
side is necessary to force it out. Surrounding each alveolus are 
small muscle cells that squeeze and expel the tiny droplets. The 
letting down of the milk may be best described as a conditioned re- 
flex and directly due to a high intraglandular pressure caused by 
the presence of active oxytocin in the blood, which is responsible 
for the contraction of the alveoli and small ductule muscle. The 
failure to let down milk is similarly due to the pressure of adrena- 
lin in the blood, which prevents the muscular contractions which 
are responsible for the high intraglandular pressure. 

Under most circumstances cows like to be milked. Nearly all 
cows respond splendidly to mechanical milking if they are properly 
trained and prepared. The following simple rules if observed will 
result in better and faster milking: 

1 Milk at the same time every milking. Cows are creatures of 
habit and milking on an exact schedule has a favorable effect on 
milk letdown and uniform daily production. 

2 Have everything in readiness to start milking — milk cans 
arranged and cover lifted, strainers placed in the first cans to be 
filled. Avoid noise and confusion. Once milking starts do not at- 
tempt to do other jobs at the same time. Milking is no longer a 
“chore” but a full-time job, and requires the operator's full atten- 
tion during the milking period. 

3 Do not feed cows during milking, for under natural condi- 
tions the cow never grazes when the calf suckles. 

4 Immediately before the teat cups are applied, udder and teats 
should be wiped with a clean cloth moistened in warm chlorine 
water of at least 130 F. This operation cleanses the udder, insures 
clean milk, and is a wonderful help in stimulating the cow to let 
down her milk. Manipulation of the udder with hot water is a 
substitute for the nursing action of the calf's warm moist mouth. 
This action stimulates the release of a hormone, which enters the 
blood stream and upon reaching the udder causes the small muscles 
to contract and squeeze out the milk into the gland and teat cistern. 

Many cows will leak their milk, which indicates they are ready 
to be milked. Such animals should be milked first. Scientists agree 
that the cow has no direct control over the letting down of milk, 
but what she sees and hears and associates with milking will cause 
a favorable reaction, resulting in a perfect letdown of milk. 

5 The next step is to draw a few streams from each quarter 
into a strip cup. This opens the natural seal on the ends of the 
teats and completes the process of preparation. The udder and teats 
will now be distended and this is the time to apply the teat cups. 

The aforementioned steps 
take approximately a minute or 
less per cow. If this routine is 
followed all cows with normal 
udders should milk out clean 
in from 3 to 4min. It is ob- 
vious that proper preparation 
saves time in the end. 

When removing the teat 
cups at the end of 3 or 4 min, 
first put a small amount of 
pull on the unit with one hand, 
while the other hand manipu- 
lates and strokes the quarters. 
Only a few seconds are requir- 
ed to carry out this operation, 
which is called machine strip- 
ping. This method of strip- 
ping is rapidly gaining in 
popularity. Slow hand strip- 
ping often leads to slow milk- 
ing habits in cows. 
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The manner in which heifers are first milked is often the de- 
termining factor as to whether or not they will be satisfactory 
milkers. Do not subject the heifer to the following milking proce- 
dure as many dairymen do: first, the calf; second, milking by hand; 
third, machine milking. By so doing the heifer will have gone 
through three transition periods. Milk her first by machine and she 
will respond splendidly. 


The occasional ‘‘problem’’ cow in a herd should be placed in 
the stanchion line so that she will be milked last and not interfere 
with the milking of the other cows. Cows with abnormal udders 
should be milked as advised by the veterinarian. 


Care of and attention to the milking machine to keep it in per- 
fect shape is most important to better milking. Low or high vacuum 
is a frequent cause of incomplete milking. The usual causes of low 
vacuum are a worn pump, clogged pipe line, worn or leaky stall 
cocks, or even a cracked pipe line. High vacuum is usually caused 
by a worn vacuum controller. Even though both conditions cause 
incomplete milking, they act differently in doing so. Low vacuum 
will not open up the meatus of the teat sufficiently to allow a large 
stream of milk to flow, nor will it take what milk there is away 
with sufficient speed. High vacuum may cause enough congestion 
and irritation on the ends of the teats so that the cows will not let 
down their milk. High vacuum used over an extended period of 
time will cause a chronic thickening of the end of the teat, result- 


(Upper left) Before applying teat cups, udder and teats should be wiped 
with a clean cloth moistened in warm chlorine water of at least 130F. 
This operation cleanses the udder, insures clean milk, and is a wonder- 
ful help in stimulating the cow to let down her milk e (Upper right) 
Next a few streams are drawn from each quarter into a strip cup. This 
opens the natural seal on the ends of the teats and completes the pro- 
cess of preparation e (Lower left) Applying the teat cups is the third 
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ing in what sometimes is called a spray teat or a partial obstruction 
of the teat opening. Frequent checking of the vacuum with a tested 
gauge is very important and should be done at least once a year. 

The teat cups are the only part of the milker that come ir: di- 
rect contact with the cow’s udder and teats and should be given 
especial attention. The liners should be kept at the correct tension 
so that the cows are milked in the same way every day. Two sets of 
liners should always be used, rotating the sets every seven days. Two 
sets used in this manner will not only milk much better but should 
last longer than two sets, and perhaps three, used continuously. 

Cows respond to the minutest change, such as a gradual change 
in the loss of elasticity in the liners. The change is so gradual 
that it may not be noticed by the operator until its effect is shown 
after a period of time. Unfortunately cows cannot be relieve:! or 
broken of their bad milking habits as quickly as a mechanical con- 
dition can be corrected. It is much more satisfactory to keep the 
equipment in good repair and save the time and energy of retrain- 
ing the animals over again. 

Milk of the highest quality can be produced with the milking 
machine. Nearly all certified and premium milks are produced in 
this manner. Dairymen today are better equipped to care for their 
milkers. Hot water heaters, washing powders, chemical and hot 
air sterilizing cabinets aid in keeping the equipment clean and 
commercially sterile. 


step. The first three steps take approximately a minute or less pr’ cow 
e (Lower right) Manipulating and stroking quarters (machine strip- 
ping) prior to removing the teat cups. Only a few seconds are recuired 
carry out this operation of machine stripping. This method of str »ping 


is rapidly gaining in popularity. Slow hand stripping often leads to slow 
milking habits in cows 
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China Must Have Agricultural Engineering 
By P. W. Tsou 


000,000 acres, including twenty-eight provinces and the spe- 

cial areas, Tibet and Mongolia. The total land under culti- 
vation in twenty-seven provinces, excluding Sikang, is about 
230,244,000 acres, or about 12 per cent of the total area of these 
provinces. The total population of China is approximately 450,- 
000,000. At least 360,000,000 people, or about 80 per cent of the 
total population, are engaged in farming. At this point, one can 
readily see the serious problem of high population pressure in 
Chine, especially on the farm land. The farm population per square 
mile of crop area is found to vary from 900 to 1,900, some districts 
having as many as 4,000 persons. 


This situation has produced the inevitable result of small farms. 
The usual size of a farm in China is only four acres, the income 
from which cannot and has never been enough to provide the farm- 
er ard his family a decent living. For this apparent reason, the 
size of farms in China will have to be enlarged as a first step to- 
wards elevating the farmer's level of living. We should like to 
see ie day when Chinese farmers expand their farms ten times, 
from four acres to forty acres. 


When the size of farm is increased, the farmer must be ready 
to make adjustments to the change. He must be provided with 
enough implements and machines to operate his larger acreage. 
The present available equipment on farms is far from adequate. 
China needs a group of inventive agricultural engineers to improve 
all the hand tools and animal-drawn implements, and to introduce 
tractors, especially in the big flat lands of Manchuria and northern 
and northwestern China. Wherever farmers cannot buy the equip- 
ment individually, they should organize cooperatives to own and 
operate such implements and machines jointly. 

At present, China is planning and preparing for postwar indus- 
trialization. As industries grow, they will have increasing need not 
only of capital and management, but also of a large supply of 
labor. The labor will have to be recruited from rural areas. This 
means that there will inevitably be a decrease in rural population. 
Where that occurs, the farmer will have to resort to labor-saving 
implements and machinery to compensate the loss of labor. Today 
the Chinese farmer operates a small farm with plenty of help; 
tomorrow he will operate a large farm with less help, and he will 
be expected to produce as many if not more products. The only 
remedy will lie in the improvement of existing implements and 
the mechanization of farms. The industrialization of China is a 
blessing to agriculture provided that the agricultural engineers can 
furnish the farmers with adequate implements and machines to 
offset the changed situation. 


While we should like to see big factories established in the 
cities of China, we also want thousands of small manufacturing 
and processing plants erected in rural districts. The development 
of rural industries will provide employment for the farmers, espe- 
cially in the slack season, thus giving them opportunities to earn 
extra income. The bulky farm products can be processed or semi- 
manufactured in the production area so as to save volume, tonnage, 
and cost of transportation which ultimately will result in savings 
for the city consumers. The machinery for such industries as sugar 
refining, cotton ginning, fruit and vegetable canning and dehydra- 
tion, and the like will have to be designed by the agricultural en- 
ginecrs to suit the rural conditions in China. 


Farm housing, farm storage, and handling of farm manure will 
also need the inventive genius of agricultural engineers to make the 
designs and to discover the proper materials for construction. The 
construction should be simple, yet economical and sanitary. 


All of this requires the work of agricultural engineers, and it 
explains why China must have agricultural engineering. 


How can China best develop agricultural engineering? The 


_. 


(Cov: has a gross area of 4,447,000 sq mi, or about 2,846,- 


This is an address delivered before the annual meeting of the Ameri- 
can Society of Agricultural Engineers at Milwaukee, Wis., June, 1944. 
P. W. Tsou is president of the Agricultural Association of China 


and resident representative in the United States of the Chinese Minister 
of Acriculture and Forestry. 


program of agricultural engineering, from the government point of 
view, is one of many agricultural problems. It should be promoted 
side by side with such other programs as agricultural research, ex- 
tension, education, and credit. In China today there is a good 
bureau of agricultural research, a few well-organized provincial 
agricultural experiment stations, seventeen agricultural colleges (pri- 
vate and public), a board on agricultural extension, a strong farm- 
ers’ bank with branches in practically all provinces. What is needed 
now is to strengthen the above organizations and to adopt a sound 
system for the coordination of their work. 


There are four things which require immediate action in con- 
nection with agricultural engineering as follows: 


1 A department of agricultural engineering to be established in 
the National Bureau of Agricultural Research. In that department, 
at least two American experts should be invited to start the research 
program in agricultural engineering. 

2 A department of agricultural engineering to be established 
in the college of agriculture of the Central University. At the 
same time, the government should help strengthen the existing de- 
partment of agricultural engineering of the college of agriculture 
of Nanking University. In each of these two institutions, at least 
one American expert should be invited to push the educational pro- 
gram in agricultural engineering. 

3 A program of training 90 Chinese experts in agricultural en- 
gineering to be started immediately by sending over to the United 
States thirty selected college graduates in that field for the next 
three years. These men should spend at least three years in Ameri- 
ca —two years studying in school and one year training in fac- 
tories and on farms. 

4 Some of the most successful American farm equipment manu- 
facturers should send representatives to China to study the possi- 
bilities of organizing companies there, preferably joining forces 
with Chinese industrialists or the Chinese government. 

With due encouragement and effort on the part of the Chinese 
government, the following accomplishments should be expected 
within the next seven years: 

1 A strong department of agricultural engineering established 
in the National Bureau of Agricultural Research. The country 
might be divided into twelve regions. In each region, there should 
be a national agricultural experiment station, each with a depart- 
ment of agricultural engineering of similar nature but less scope 
than that of the Bureau. 


2 In the same localities as the national agricultural experiment 
stations, twelve national agricultural colleges should be established, 
each with a strong department of agricultural engineering. 


3 A central office of agricultural extension incorporated in the 
Ministry of Agriculture and Forestry, with twelve regional offices 
set up in the same localities as the above-mentioned stations and 
colleges. The extension offices should lay due emphasis on agricul- 
tural engineering in their extension programs. 

4 Ninety Chinese experts of agricultural engineering, having 
completed their training in the United States, assigned to important 
positions in the above institutions. 

5 Hundreds of college graduates in agricultural engineering 
from the twelve proposed agricultural colleges engaged in the im- 
portant work of teaching, research, extension, and the manufactur- 
ing of farm implements and machines. 

6 Several good manufacturing concerns established in China 
turning out the necessary implements and machines for Chinese 
farms, farm families, and rural factories. 


7 A good system of rural credit which, among other activities, 
will finance the farmer and his cooperative in buying the necessary 
implements and machines. 

Only when these seven points are successfully carried out will 
we have the men and organizations to develop agricultural engi- 
neering on a nation-wide scale for the benefit of our millions of 
farmers. The program must be started now. 
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Weed Control with Chemicals 


AGRICULTURAL ENGINEERING for August 1944 


By John F. Benham 


ASSOCIATE A.S.A.E. 


\ X 7 EED control on agricultural lands has been one of man’s 
historic problems in the production of food. In the early 
mechanization of agriculture, the agricultural engineer 
developed tools for weed control even more rapidly than those for 
seeding and harvesting. 

The weed problem is becoming more intensified rather than 
lessened because new weeds have been introduced, a high percent- 
age of our crop land is made into a seedbed regularly which is 
conducive to weed as well as crop growth, and the prevalence of 
insects such as the European corn borer has necessitated the reduc- 
tion of the weed population in waste areas on the farm. Some en- 
gineering developments such as the combine have actually intensi- 
fied the necessity for better weed control. Laws in many states 
now require that landowners prevent the reseeding and spread of 
noxious weeds. 

The most important methods of weed control are still those of 
good cultivation, use of clean seed, etc. However, there are im- 
portant untillable areas on and off the farm such as fence rows, 
ditch banks, roadways, firebreaks and railroad rights-of-way where 
mechanical means of killing weeds are impossible or inadequate. 
Control without cultivating is desirable in other areas including 
pastures, lawns, athletic fields, golf courses and parts of fields 
where cultivation would destroy the crop. Some weeds with under- 
ground root systems, such as bindweed, Canada thistles and quack 
grass, are very difficult to eliminate by ordinary means, and impro- 
per cultivation may actually contribute to their spread. 

Weed killing in new methods of crop culture may bring about 
revised concepts of our weed control problem. I quote Dr. E. G. 
McKibben in AGRICULTURAL ENGINEERING for February, 1944: 
“In the field of tillage and cultivation current studies of the mulch 
culture program in the more humid sections indicate the need of 
equipment to give better weed control.” 

Chemicals have been used for many years for special weed con- 
trol problems. Indicative of their future use may be the fact that 
in some states chemicals are being used to weed onions and carrots. 
There is a definite need and place for the further development of 
equipment for the killing of weeds by other than mechanical means. 

Our railroad weed control problem is quite similar to that found 
on many parts of the farm in that mechanical cultivation is quite 
impractical. It is necessary to remove such undesirable growth by 
hand, fire, or chemicals. We have a large acreage all of which 
represents more or less of a weed problem. The Pennsylvania Rail- 
road trackage alone is over 26,000 miles. It is necessary that we 
control weeds in roadbeds to facilitate drainage, increase life of 
ties, and reduce fouling of ballast which would otherwise result in 
rough track. Inability to rid tracks of vegetation would increase 
labor requirements by tens of millions of unavailable man-hours 
per year. It is also necessary to control weed growth on rights-of- 
way, not only for the sake of appearance but to prevent their spread 
to adjacent farm land. For safety’s sake, weeds must be kept down 
in yards along tracks where trainmen walk. Increased traffic, labor 
shortages and difficulty in obtaining normally used weed-control 
materials have complicated the problem for us during wartime. 

Our experiences are related here as indicative of the job re- 
quirements, possible methods and type of materials to be used in 
control of weeds by the use of chemicals. From this we may be able 
to derive a better conception of the engineering job to be done. 

In selecting chemicals, the colleges, the U. S. Department of 
Agriculture and chemical companies were canvassed in order to 
put on test those chemicals which had appeared most promising for 
weed control. More than 50 chemicals were specifically mentioned 
as of value in weed control but only eight of the more frequently 
mentioned were selected for this work, including ammonium sul- 
fammate, borax, borax and caustic soda, fuel oil and creosote, salt, 
sodium arsenite, and sodium chlorate. 


eee 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Milwaukee, Wis., June, 1944, as a 
contribution of the Power and Machinery Division. 


JOHN F. BENHAM is agricultural agent, Pennsylvania Railroad. 


Weed killing chemicals fall into three general classes acco: Jing 
to the way in which they work. The soil sterilants inhibit \. eed 
growth through being incorporated in the soil by solution and 
coming in contact with the roots. Examples of soil sterilants are 
borax and salt. There are those contact killers which destroy the 
foliage in much the same manner as a weed burner. A mixture of 
fuel oil and creosote is of this class. The third class includes i..ose 
which are both contact killers and soil sterilants. Examples are 
ammonium sulfammate, borax and caustic soda in combina: on, 
sodium arsenite, and sodium chlorate. Contact killers are us. lly 
applied as a spray in order to adhere to the foliage of the p' unt. 
Soil sterilants may be applied in the dry form and go into solv‘ion 
with the advent of rain. 

My personal experience with our railroad in the use of chemi- 
cals in weed control has been that of testing the above materials 
on our tracks near Richmond, Indiana, and in assisting our test 
department in applications and observations at various other po nts. 

Our principal conclusions have been as follows: (1) Weeds 
can be controlled with any chemical—/sf enough of it is used. (2) 
We have not yet found the chemical which, when used in practical 
amounts, will give sufficiently satisfactory total- weed contro! for 
more than one year, although the nature of the vegetative popula- 
tion may be materially altered from such annual treatments. 

On the test areas sweet clover was our worst weed. Others in- 
cluded bindweed, wild carrot, bouncing bet, wild parsnip, alfalfa, 
various grasses and cereals, and a general mixture of annuals. Soil 
conditions have been typical of roadbeds in being friable, low in 
fertility but sufficiently alkaline to support sweet clover. 

We have 27 plots treated with borax in seven locations in 
amounts ranging from 8 to 32 lb per sqrd. Fairly satisfactory con- 
trol has been achieved with 10 lb per sq rd per year. Annual spring 
applications have been necessary, although even with less frequent 
treatments the trend in weed population has been downward. The 
results have been better on heavier soils, presumably due to corre- 
lation with leaching. On one area of 270 sqrd in a switching yard, 
10 lb of borax were used in the spring of 1942 and again in 1943. 
Comparisons with the adjacent untreated area indicate a reduction 
of 87 per cent in sweet clover and 65 per cent in total weed growth 
composed largely of mixed grasses and cereals spilled from cars. 

The other soil sterilant, salt, has been effective only on the 
poorly drained heavy soils of a branch line in upstate New York 
supportiig a heavy growth of quack grass. Here amounts ranging 
from 30 to 180 lb per rd were used. Annual applications of 60 lb 
per sqrd produced satisfactory control. Failure to continue annual 
applications, however, permitted the appearance of sweet clove: in 
areas formerly occupied by quack grass. 

A mixture 9 parts of fuel oil and 1 part creosote was the only 
strictly contact killer used in these tests. However, this mixture ‘as 
been used rather extensively by our and other railroads prio: to 
the war at 1 gal per sqrd. This treatment has been very succes ful 
in deadening all surface vegetation quickly and at low cost. Sim:lar 
in its action to burning, new growth quickly reappears. 

Ammonium sulfammate has been observed for three years .{ 1 
to 3 lb per sqrd and has been satisfactory for weed control. App ied 
as a spray, surface vegetation is slowly deadened with a carry-: ver 
effect from soil sterilization. While the nitrogen content of ‘his 
material may in time stimulate plant growth, the above amount ‘as 
inhibited weed growth for one year until subsequent applicat: ns 
were made. 

Borax and caustic soda has been used as a spray by dissoj- ing 
5 lb of borax and 214 lb of caustic soda in 11/4 gal of water ind 
applying on one square rod. A quick surface kill on sprayed v-ge- 
tation and a limited soil sterilization effect was observed. 

Sodium arsenite at 3 Ib per rd as a spray was fairly satisfaciory 
and economical as a contact killer and soil sterilant. Its use for 
railroad work is extremely limited because of its poisonous proef- 
ties to both man and beast. 

Sodium chlorate (used in form of Atlacide) has also heen 
rather exterisively used by railroads. (Continued on page 34) 
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Some Field Applications of Water Transmissibility 


and Storage Coefficients 
By Raphael G. Kazmann 


HE consolidated and unconsolidated rock formations of the 
7 earth are great natural underground reservoirs and conduits 

from which a part of the water originating as rain or snow 
serves to supply wells and springs and to maintain the flow of 
streams during periods of fair weather. The hydrology of these 
formations has been studied for a number of years” * * * °*, yet 
only in the past decade have methods been developed to express 
in quantitative terms the ability of the formations to act as reser- 
voirs and conduits. 

The ability of a formation to yield water from storage is mea- 
sured by its “coefficient of storage,” which is defined as the quanti- 
ty of water, in cubic feet, yielded from each vertical column of the 
aquif~r with a base of one square foot due to a drop in water level 
of one foot. For water-table conditions the coefficient of storage is 
equa! to the specific yield and is only slightly less than the poros- 
ity for sands and gravels, but considerably less than the porosity 
for clays and silts. For artesian conditions the coefficient of storage 
is the quantity of water yielded from storage by the compression 
of a column of the water-bearing material and its associated fine- 
grained beds. 

The ability of a water-bearing material to transmit water is 
measured by its coefficient of permeability and the corresponding 
ability of the formation to transmit water is measured by its coefh- 
cient of transmissibility. For a given formation the coefficient of 
transmissibility is simply the coefficient of permeability multiplied 
by the thickness of the formation in feet. 

The unit of transmissibility is one gallon of water per day 
through a cross section of aquifer one mile wide under a gradient 
of one foot per mile. Inasmuch as the transmissibility is inversely 
proportional to the viscosity of water, in comparing one aquifer 
with another it is necessary to correct the transmissibilities deter- 
mined from field tests to the same temperature or to a standard 
temperature. A standard temperature commonly used is 60 F. 

The first use of permeability coefficients determined from field 
tests is believed to have been made by G. L. Thiem in connection 
with an investigation of the water supply for Prague, Czechoslo- 
vakia, the report of which was published in 1906. Thiem applied 
the coefficients of permeability of the formations in that area to 
the quantitive problems of water supply. 

Until 1930, however, only scanty records existed on either the 
determination of permeability by field tests or the application of 


permeability to practical problems. In 1930 and 1931 L. K. Wen- 
zel, as part of an investigation 


of the ground-water resources 
of the Platte River Valley in 


re} 


by means of which comparable results can be obtained at any place 
at which the geology of the water-bearing beds approximates the 
assumed theoretical conditions. The formulas used in determining 
the coefficient of permeability were of the “equilibrium” type; that 
is, the formulas were valid only over that part of the cone of de- 
pression near the discharging well that essentially had reached a 
constant form. A factor for time was involved only to the extent 
of the time of pumping required for the cone of depression to 
reach a constant form in the vicinity of the observation wells. The 
coefhcient of storage was determined for various periods of pump- 
ing from the hydraulic gradients, the volume of material unwatered, 
and the volume of water pumped. 

In 1935 C. V. Theis, with the help of Professor C. 1. Lubin, 
derived a formula to relate the drawdown of the piezometric sur- 
face at any point with the permeability and thickness of water- 
bearing sand, the storage coefficient of the aquifer, the number of 
days since the well began to discharge, and its rate of discharge’. 
This advance in theory has been followed by field tests in many 
parts of the country to determine the transmissibility and storage 
coeficients of numerous water-bearing formations under a variety 
of geologic and hydrologic conditions. The Theis formula has been 
applied and verified many times. Some of the results of this work 
have been published in short papers which have appeared for the 
most part in the transactions of the American Geophysical Union 
between 1935 and 1943. These papers add to the theoretical back- 
ground and technique of the determination of the coefficients and 
give, in very general terms, the results of a number of tests of 
differing durations and with varied conditions of pumping. In 
1942 a paper by L. K. Wenzel summarized the methods for deter- 
mining permeability of water-bearing materials and made available 
to the engineering profession details of the techniques involved”. 

The urgent need for reliable supplies of ground water for new 
or expanding war industries has resulted in a concentration of effort 
on the practical application of these quantitative studies. The ap- 
plication of the coefficients of transmissibility and storage to prac- 
tical problems is, therefore, a development that has been concen- 
trated for the most part in the last three years. The purpose of 
this paper is to explain how these coefficients can be applied to 
field conditions and what practical results may be reasonably ex- 
pected. Several case histories of investigations and applications 
with which the author is personally acquainted are cited. 

Arkansas. The Grand Prairie region of Arkansas comprises an 
area of about 1,000 square 
miles and is located principally 


Nebraska, made several inten- 
sive pumping tests from which 878 


in Arkansas, Prairie, and Lon- 
oke Counties. Rice has been 


the coefficients of permeability 


and the specific yields of the 
formations were determined. 
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grown in the region since about 
1905, and the principal source 
of water for irrigation has been 


A description of the work on 
permeability and specific yield 
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the Pleistocene sands and gra- 
vels that underlie the Prairie 


was published in 1936°. Proba- 
bly the most important contri- 
bution of that investigation 
was the standard field proce- 
dures established by Wenzel, 
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at depths ranging from 30 to 
250 ft. 

Since 1928 the U. S. Geo- 
logical Survey has been study- 
ing ground-water conditions in 
the Grand Prairie, first in co- 
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& meeting of the Southwest Sec- 
tion of the American Society of hee 


operation with the Arkansas 
Geological Survey and more 


Agricultural Engineers at Dallas, 


recently with the Arkansas Ag- 
ricultural Experiment Station. 
The Federal Land Bank of St. 


Texas, March 10, 1944. 560 + 
RariiaEL G. KAZMANN is hy- 
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the re‘erences appended to this 
Paper. 
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Curves showing fluctuations of water level at three points in the Miami 
Valley south of Hamilton, Ohio 


Louis has also been interested 
in the investigation because of 
the relation of ground-water 
supply to land values. 
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The water levels in some wells in the Grand Prairie have de- 
clined as much as 20 ft since the investigation started, and the 
yields of some of the wells have decreased appreciably. The prin- 
cipal problem in the region may be summarized as follows: How 
many acres of rice is it possible to irrigate each year for an inde- 
finite period of years without ultimately exhausting the supply? 

Pumping tests were conducted in 1940, 1941, and 1942 at 
several localities in the Grand Prairie region for the purpose of 
determining the coefficients of transmissibility and storage of the 
water-bearing beds. The coefficients of transmissibility, in conjunc- 
tion with contour maps of the “piezometric’’ or “‘pressure’’ surface, 
can ultimately be used to determine the quantity of water entering 
the Grand Prairie region from its periphery each year. This will 
only be possible, however, after enough tests have been made to 
give a good sampling of the transmissibilities existing on the peri- 
phery. The storage coefficients obtained from the pumping tests 
can be checked by comparing the volumes of water pumped from 
the Pleistocene sand with the volumes of material that have been 
unwatered each year and the quantities of water that percolate into 
the region. The investigation has not yet been completed, but when 
the perennial yield is determined, appropriate action can be taken 
to guard against overdeveloping the supply. 

Ohio. The Mill Creek Valley is south of Hamilton, Ohio, and 
extends southward through Cincinnati to the Ohio River. It is a 
valley filled with glacial outwash, gravel which is covered at most 
places with a blanket of clay. The valley of the Miami River 
touches the north end of Mill Creek Valley in the vicinity of Ham- 
ilton, Ohio, and the water-bearing beds of both valleys are inter- 
connected and more or less continuous. 

The concentration of industries in the central and southern parts 
of the Mill Creek Valley has produced a serious water-supply 
problem, as the industries are using large volumes of water from 
the gravels for cooling purposes and in various industrial processes. 
An average of approximately 15 or 20 million gallons of water per 
day has been obtained from the gravels in the lower Mill Creek 
Valley over a period of years, and as this quantity of water exceeds 
the perennial safe yield there has been a more or less progressive 
decline in ground-water levels in the valley. 

With the advent of the war, federal funds were advanced to 
the Wright Aeronautical Corporation to build an airplane engine 
plant in the Mill Creek Valley near Lockland, Ohio. This plant 
was designed to use over 10 million gallons of ground water a day, 
which was in addition to the water already being pumped from 
the underground reservoir. In 1942, with ground-water levels de- 
clining rapidly, the Federal Works Agency decided to develop a 
new water supply for the Wright Corp. outside the Mill Creek 
Valley. On the basis of previous work of the Geological Survey 
in the area, it was decided to construct supply wells in the valley 
of the Miami River south of Hamilton and to convey the water by 
means of a pipe line to the Wright plant in Lockland. The City 
of Hamilton, however, fearing that its ground-water supply would 
be endangered by the proposed pumpage, protested against the lo- 
cation of the well field. As a result the Federal Works Agency 
requested the Geological Survey to determine the safe yield of the 
new well field and to keep a close watch on the effect of the 
pumpage from the field on water levels in the Hamilton area. For 
this purpose a number of 6-in observation wells were drilled in the 
new well field, and in the Hamilton area, and arrangements were 
made to measure water levels in domestic wells in the well field 
area, in order that maps of the piezometric surface could be drawn. 

Several pumping tests were conducted to determine the trans- 
missibility and storage coefficients of the water-bearing formation. 
Old records of water-level fluctuations were reexamined in the light 
of new information obtained from these tests, in order to determine 
the safe yield of wells in the area. The pumping tests gave values 
of transmissibility ranging from 350,000 to 450,000 gpd. At one 
place in the center of the well field, about two miles from the Mi- 
ami River, a pumping test gave a storage coefficient of about 0.23. 

The average annual fluctuation of water level in the valley over 
a five-year period had been found to be about 8 ft (see accompany- 
ing curves). Using the storage coefficient determined from the 
pumping tests, this annual fluctuation was made the basis for calcu- 
lating the quantity of water perennially recharging the aquifer from 
precipitation and gave an average of about 13 million gallons a 
day in the whole well-field area. 
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A pumping test was made near the Miami River and the coeff- 
cient of storage was found to increase indefinitely with the period 
of pumping, owing to recharge from the river. Thus it was in- 
ferred that the lowering of the piezometric surface or water table 
in the vicinity of the river would induce percolation of water from 
the river to the well field and provide a source of recharge in addi- 
tion to the precipitation. 

On the basis of theoretical work done by C. V. Theis*, i: was 
found that, with the existing arrangement of wells in the fieid, a 
total of about 6.5 million gallons per day of river recharge could 
reasonably be expected in addition to the estimated normal reciarge 
from rainfall of 13 million gallons a day. 

The report of the Geological Survey served as a basis fo: the 
Federal Works Agency's plan to pump 15 million gallons pei day 
for an indefinite period with the assurance that the ground-water 
supply of the City of Hamilton would not be seriously affected. 
In addition, the report included a proposed cycle of well-seld 
operation designed to produce maximum quantity of low-tempera- 
ture water from the well field with the minimum effect on \ ater 
levels in the Hamilton area. 

In reviewing this investigation, it may be seen that the cv effi- 
cients of storage and transmissibility were used in determining an- 
nual recharge from rainfall, and the rate of infiltration of water 
from the Miami River into the well field under certain conditions, 
and in planning the location and rates of withdrawals of water. 

West Virginia. A large war plant in West Virginia was de- 
signed to obtain its water supply from Ranney type wells const:uct- 
ed on the banks of the Ohio River. After a preliminary period of 
operation, the yields were found to be lower than anticipated, and the 
authorities began to suspect that possibly after a period of time the 
ground-water reservoir might be pumped dry. It would then be ncces- 
sary to build a large filter plant and to install a large amount of 
water-conserving equipment. However, before beginning to construct 
a filter it was decided to request the Geological Survey to deteriuine 
the source of the water pumped by the wells and the probable :mini- 
mum yields to be expected under adverse conditions of operation. 

Observation wells were put down in the vicinity of the pro- 
ducing wells, and the coefficients of transmissibility were deter- 
mined from pumping tests. Contour maps of the piezometric sur- 
face during pumping were. drawn, and records were kept of the 
river levels and temperature, of the quality and temperature of the 
water issuing from the wells, and of the rainfall. By means of 
planimetering contours it was found that the coefficient of storage 
of the water-bearing material near certain wells increased indefi- 
nitely with the pumping, and it was concluded that the river fur- 
nished the bulk of the water pumped. For example, for the period 
April 25 to May 11, 1943, 6,400,000 cu ft of water was pumped 
from well P-5 and approximately 10,500,000 cu ft of the aquifer 
was unwatered. This would give a storage coefficient of about 61 
per cent—much higher than the porosity of sands and gravels com- 
prising the water-bearing formation. Inasmuch as no rain fell during 
that period, it was concluded water must have infiltrated from the 
r.ver. This conclusion was corroborated by an appreciable vari 
in temperature and water quality during the period of investig: «ion. 

From a study of the contour maps the reaches of the river in 
which infiltration into the adjacent water-bearing beds occurred 
were delineated. It was found that in the vicinity of two pr 


mon 


1 
luc 
tion wells little if any recharge occurred from the river, but that 
near four other production wells river recharge did occur. The 


Theis formula was used to determine the period of pumpin. re- 
quired to produce equilibrium flow, and calculations were then 
made of the minimum yield expected from each well. Provis onal 
estimates of recharge from rainfall were made from a short r-cord 
of water-level fluctuations in a well unaffected by pumping. 

The results of the study were furnished the plant operatc:s to 
aid them in planning their water conservation program and i» de- 
termining whether a filter plant would be necessary. The ‘iter 
plant was not built, although cooling towers were found ‘o be 


needed. Ground-water conditions at that plant are still vader 
observation for the purpose of determining how closely the pre- 
dictions made from the study correspond to the facts as determined 


from a long period of operation. 


SUMMARY 
Definitions and a brief history of the determinations of ‘:ans- 
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Baffle Type Energy Dissipator for Pipe Outlets 


By Vito A. Vanoni and James T. Rostron 


developed thtough laboratory experimentation for use in soil 

conservation work. It is designed to reduce the energy in 
high velocity pipe flow so that the water may be discharged safely 
into an erodible channel. This structure can be adapted to meet 
the many field conditions encountered in erosion control work in 
agriculture and elsewhere, such as at pipe outlets draining terraces 
or ditches, highway culverts, and drop inlet spillway outlets. Pipe 
sizes commonly used in such applications range from 10 to 48 in 
in diameter and have flows from 10 to 250 cfs discharging into 
channels of various widths. 

The design of a baffle type dissipator was first worked out in 
1938 by the engineering division of the Soil Conservation Service 
at Berkeley, California, in an attempt to devise a system of energy 
dissipation for high velocity flow from pipe outlets that would be 
more economical than that which makes use of the hydraulic jump. 
shows the general appearance of such a structure. 

Considerable need for these structures has been encountered in 
the ficld and since the originators of the design were not satisfied 
with it, the Coopetative Laboratory of the Soil Conservation Service 
and the California Institute of Technology was requested to study 
the problem and to develop complete design formulas for a struc- 
ture that could be used generally. The work at the Cooperative 
Laboratory was undertaken in November, 1941, on a program of 
laboratory tests which covered the many combinations of discharge, 
structure width, and pipe size encountered in the field. 


T« baffle type energy dissipator described in this paper was 


OUTLINE OF PROBLEM AND SCOPE OF STUDY 


Elements of Structure. The baffle structure which was studied 
and which is shown in Fig. 1 is made up of three fundamental 
elements: (1) the pipe, (2) the baffle box, and (3) the stilling 
pool. Each of these elements is made up of parts which are identi- 
fied in Fig. 1. For instance, the baffle box is made up of the head 
wall, floor, baffle, cap, and sidewalls. These terms are used in the 
text without further definition. 

Identification of Variables. The variables which completely de- 
scribe the structure and its performance fall into two classes: (1) 
independent and (2) dependent. The independent variables are 
those determined by field conditions including topography and other 
characteristics of the site, such as (a) the maximum runoff or dis- 
charge, Q,, (b) the length, /, of the pipe, (c) the total head, E, 
on the system measured by the difference in elevation between the 
water surface at the entrance to the pipe 
and at the end of the pipe, and (d) the 
width, IW’, of the structure. Of these 
variables all except Qo are subject to 
some adjustment by modifications of the 
general layout of the system in the field. 
However, once they are fixed there is only 
one structure that will fit the conditions, 
and therefore all dimension are deter- 
mined. The main dependent variables 
are the diameter of the pipe, D,, and the 
static pressure, /o, at the end of the pipe, 
which is referred to as the “back pres- 
sure’. Other dependent variables are the 
dimensions of the structure, shown in 
Fig. i. Essentially the problem of the 
laboratory study is to determine the 
mathematical relationships between these 
dependent and independent variables. 


This paper was presented at the fall 
meeting of the American Society of Agri- 
cultural Engineers at Chicago, Ill., Decem- h 
ber, 1943, as a contribution of the Soil and . 
Water Division. 


Viro A. VANONI and JaMEs T. RostRON 
are, respectively, research project super- 
visor and assistant hydraulic engineer, Co- 
operative Laboratory (cooperative with the 
California Institute of Technology), Soil 


Conservation Service, U. S. Department of 
Agriculture. 
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CENTERLINE SECTION 
Fig. 1 Typical baffle structure for pipe outiet 


Similitude Relationships. For convenience in applying labora- 
tory results to field installations, all dimensions are expressed in 
terms of the diameter of the pipe. Thus, if the structure width is 
6.0 ft and pipe diameter is 1.0 ft, the width is 6.0 pipe diameters 
and width ratio is 6.0. Therefore, two structures are geometrically 
similar when their corresponding dimensions, expressed in pipe 
diameters, are the same. Dynamic similarity obtains when the ratio 
of the inertia forces to the gravity forces in one structure is the 
same as in the other. As can be shown* readily, this force ratio, 
F,, for the pipe outlet structure is given by the dimensionless ratio 


F _ Vo a o, {1} 
°  8Do  ™Do'8 
16 


where V, is the velocity in the pipe, g is the acceleration of gravity 
and D, is the pipe diameter. When F, has the same value for two 
geometrically similar structures, dynamic similarity, and therefore 
complete similarity, will obtain and the flow patterns wil be similar. 

The ratio, F,, incidentally, is twice the velocity head of the flow 
in the pipe divided by the pipe diameter. When such ratios con- 
tain the gravity term, g, they are usually called Froude Numbers. 
However, in this case the ratio is calculated for the closed portion 
of the system, where the gravity forces have no influence and there 
is some question regarding the appropriateness of the use of the 
term, Froude Number. For this reason, and to avoid possible con- 
fusion in the use of terms, the ratio, F,, is called the ‘velocity 
head factor.” 

The use of similarity laws reduces the independent variables to 
two: (a) F,, which expresses dynamic similarity, and (b) W/Do, 
the width ratio, which expresses geometric similarity. The depen- 
dent variables are the back pressure ratio, 4,/D,, and the various 
dimensionless ratios expressing the proportions of the structure. 

Having established similarity laws, hydraulic model tests were 
made in which F, and W’/D, were kept constant and the dimen- 
sions of the baffle box were varied until satisfactory flow conditions 
were obtained. This gave one structure which can be fitted to any 
number of field conditions as long as the values of F, and W/D, 
remain the same. The structure is fitted to the field conditions by 
changing the scale which is equivalent to changing the diameter of 
the pipe. 

Range of Tests. Experiments were conducted over ranges wide 

enough to include all conditions likely 

to be encountered in the field. In the 

studies W/D, ranged from 2.0 to 9.5 

and F, ranged from 1 to 190. The di- 

ameter of the pipe used in the models 
+ ranged from ¥% to 3in. The other di- 
mensions of the structure were also 
varied through wide ranges in order to 
obtain the combination that gave the best 
over-all result. 


APPARATUS AND PROCEDURE 


Most of the experiments were carried 
out in the special flume shown at the 
right in Fig. 2. This flume is 7 ft long, 
4 in wide, with sidewalls about 2 ft high. 
The near sidewall in the figure contains 
a large glass window on the face of 
which is a grid of vertical and horizontal 
wires spaced at intervals of 0.5 and 0.2 
ft, respectively. The window and the 
grid made possible convenient photo- 
graphic and visual observation of the 
3 flow patterns occurring in the models. 

The flow into the ‘model was pro- 
vided by the portable constant-head water 


*R. L. Daugherty, ‘‘Hydraulics,’’ p. 108, 
McGraw-Hill, New York, 1937. 
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supply unit shown at the left in Fig. 2. The rate of flow was mea- 
sured with a venturi meter in the supply unit and regulated by 
valves. The pipe entered the flume at the lower right corner of the 
window. By changing the size of the “pipe’’, actually a hole in a 
block, the width ratio, W/D,, could be varied. Further variation 
in the width ratio was accomplished by using a half model with 
the window in the plane of symmetry. Baffles and caps could be 
installed easily and quickly in the flume, and the length L,, of the 
baffle box could be varied at will. By this convenient means, all the 
necessary combinations of baffle-box dimensions and width ratios 
could be represented in a relatively short time. 


_ Flow conditions for each model were studied by observing the 
motion of entrained air and by probing with a short thread tied to 
a thin rod. Pencil sketches were drawn for each test condition 
showing the baffle-box dimension, the back pressure at the pipe 
outlet, the outline of the flow, and the flow pattern in the box. 
Notes on each sketch described the general quality of the flow such 
as steadiness, entrained air, uniformity, etc. Photographs of each 
test flow furnished a valuable record of performance of the model. 

In order to check the results obtained with the small models, 
tests were made with models having width ratios of 3, 6, and 9, 
and a pipe diameter of 3 in. These larger scale experiments gave 
more reliable information on air entrainment, steadiness of flow, 
ventilation of the overfall, and the adequacy of the stilling pool. 
By observing these models, information was also obtained on the 
proper heights of headwall and sidewalls required for safe free- 
board. A study also was made to determine the effectiveness of the 
drains through the baffle on preventing sediment from depositing 
in the box and clogging the pipe during low flows. 


PERFORMANCE OF THE STRUCTURE 


Criteria for Satisfactory Performance. The performance of a 
structure may be evaluated by measuring its ability to dissipate 
energy. However, this is only one of many practical requirements 
which must be met and therefore it was necessary to choose other 
means of judging performance. After studying the problem in the 
laboratory, criteria were adopted for selecting those structures which 


were satisfactory. Listed in the order of their importance, these 
criteria are: 


1 Steadiness of flow whatever the pattern 

2 Sufficient energy dissipation to give outflow conditions that 
will not produce excessive erosion at the structure, or down- 
stream therefrom 

Minimum air entrainment 

Uniform distribution of the flow discharging over the baffle 
Minimum splashing beyond the limits of the structure 
Minimum structure sizes 

Minimum back pressure consistent with the preceding factors 


Proper balance between the above factors to achieve a practi- 
cal design. 


Regimes of Flow. For convenience in selecting the desirable 
structures, the various performances obtained were classified into 
three types according to the general acceptability of the flow pat- 
tern in the light of the established criteria. The pattern resulting 
from relatively low discharges, which was called Type I flow, gave 
good performance but resulted in uneconomical structures. Type 
II flow occurred at much higher discharges, but the flow remained 
steady and evenly distributed, thus giving good performance with 
a relatively smaller and more economical structure. As the discharge 


CI aw hw 


(a) Low flow, F,=8; h, = 4.2D, 
Type I Flow — Underload Discharge 


(b) Design discharge, F, = 32; h, = 5.6D,, 
Type II Flow —- Recommended Performance 
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Fig. 2 Flume in which experiments were conducted for the development 
of a baffle type energy dissipator 


is increased further, the water rises higher along the headwall, 
becomes unsteady, and may cascade directly into the stilling pool, 
without coming in contact with the cap. This unsatisfactory con- 
dition was described as Type III flow. 

A flow of one type can be changed to either of the other two 
by changing the dimensions of the baffle box, as well as by chang- 
ing the flow. Fig. 3 shows that by varying the discharge only, all 
three types may be obtained in a model designed to meet all of the 
requirements for performance and economy. The most economical 
structure that gave Type II, Fig. 3(b), for design discharge was 
the one selected. Type I flow in Fig. 3(a) is at one-half the de- 
sign discharge and Type III in Fig. 3(c) occurs at 1.7 times the 
design flow. As Fig. 3(c) shows, the Type III flow tends to fall 
clear of the cap and entrains considerable air, thus producing an 
undesirable condition. 

Attention is called to the mean values of the back pressure. /o, 
shown below each of the views in Fig. 3. They also show the cnd 
of the pipe in the headwall. 

Although in Fig. 3 the flow patterns above the baffle box are 
very different, the patterns in the box are alike. Gravity forces do 
not exist in the baffle box because any filament of flow in the hox 
is buoyed up with a force equal to its own weight since it is sub- 
merged in a fluid of like density. This becomes clear when it is 
realized that a fluid within a fluid, just as a solid submerged in a 
fluid, is buoyed up by the weight of fluid displaced. Under these 
conditions, the filament will neither tend to rise nor sink, «nd 
hence the force of gravity is cancelled out. Therefore, the pattern 
is determined practically entirely by the geometry of the system. 
Since the geometry does not change, the flow pattern can be ex- 
pected to remain fixed regardless of the rate of flow. On the other 
hand, above the baffle box where a free surface exists, the gravity 
forces are obviously important and in this region the pattern is 
determined by the simultaneous action of the inertia and gravity 
forces. The pattern will vary as the ratio of these forces varies ind 
since this ratio is expressed by the parameter, Fo, this is equiv.!ent 
to saying that the flow pattern above the baffle box is dependen: on 
the velocity head factor. That this is true is shown in Fig. 3. 


(c) High discharge, F, = 96; h, = 8:0). 
Type III Flow — Overload Condition 


Fig. 3 Effect of discharge on flow conditions. All structures are identical. Only the discharge (velocity head factor, F) is varied. D, = 0.078 ft; 


W/D, = 4.3; p, = 0.3D,; L, = 3.2D,; h, = 2.8D,; 2, = 1.4D,; p, = 0.53D,; L, = 5.2D, 
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GLOSSARY OF TERMS 
b- distance from sidewalls to centerline of longitudinal sills in stil- 
ling pool, ft 


b, width of drain opening, ft 
o D 2/3 
C= a x 0 
( 4 . Ww 


= a critical depth coefficient 
c = exterior chamfer of baffle, ft 


Cc. =fillet at corner formed by cap and baffle, ft 
Cc =stilling pool apron length coefficient 

C = Coefficient of energy loss 

D =Diameter of pipe outlet, ft 


d 1 Q,7/W29 = critical depth, ft 

E -a specific energy, ft-lb per lb 

\E = loss of energy, ft-lb per lb 

f friction factor for pipes 

F V2/9D,= velocity head factor 

e gravitational acceleration, ft/sec? 

Ho -net drop from baffle crest to stream bed, ft 
h entrance head loss, ft 

h = friction head loss, ft 

h total losses in pipe leading to structure, ft 
) =height of end wall, ft 

b height of head wall, ft 

h =back pressure head on pipe outlet, ft 

U V 2/29 =velocity head of flow in pipe, ft 

h =net height of baffle, ft 

hk - coefficient in back pressure equation 


hk = loss coefficient for entrance 

Kk. = loss coefficient for pipe friction 

kK ,=loss coefficient for miscellaneous causes 

L.=length of baffle box, ft 

L , = top length of side wall, ft 

L =length of stilling pool, ft 

L , = horizontal sidewall dimension for stilling pool, ft 
L_ = overall length of structure, it 

1 length of pipe carrying discharge to structure, ft 


yp. -drop in floor of baffle box below pipe invert, ft 
?, = drop of stilling pool floor below pipe invert, ft 
p.- depth of stilling pool (height of transverse or end sill) 
Q. design discharge, cfs 
Q, = discharge through baffle drains, cfs 
t, = thickness of baffle, in 
= yd.g = critical velocity, ft/sec 
velocity of flow at pipe outlet, ft/sec 
velocity of flow discharging from baffle box, ft/sec 
velocity in downstream channel, ft/sec 
W -width of structure, ft 
rv, overhang of baffle cap, ft 
y, = thickness of cap, ft 


6 slope of inlet pipe, deg 


: 
v. 
¥ 
at 


Fig. 4 indicates diagrammatically the pattern for a typical case 
of Type II flow. The flow in the plane of projection is indicated 
by lines with arrows. Flow normal to this plane is represented by 
dots and crosses which indicate movement towards and away from 
the observer, respectively. The center-line section shows the high 
velocity jet issuing from the pipe outlet, striking the baffle, being 


SECTION B-B 


LEGEND: + Flow toword observer 


CENTERLINE SECTION 
Fig. 
F, = 32; W/D,=6.7; L, =2.5D); h,=2.0D,; 2, =1.0D, 


Sketches of the flow pattern of recommended performance — Type II flow 
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deflected upward and then being turned horizontally upstream by 
the cap. This action produces a roller with a horizontal axis above 
the pipe and below the cap. Upon reaching the headwall the flow 
is deflected upward again and rises along the headwall to a height 
determined by its velocity, whereupon the flow must cascade over 
the incoming flow, the crest of the baffle, and thence into the still- 
ing pool. As is shown both in the center-line section and in section 
1-1, a roller extending across the structure occurs at the upstream 
face of the cap and under the fall. Section B-B of Fig. 4, which 
is a plan view taken approximately through the center of the baffle 
box, shows that the jet also is deflected sideways by the baffle, caus- 
ing a roller with vertical axis to form on each side of the pipe. 


The tortuous path that the flow is forced to take in passing 
through the structure results in the formation of much turbulence, 
and hence in high energy dissipation. The energy line for a typical 
structure operating at design discharge is shown in Fig. 5. This 
shows that 86 per cent of the total energy existing at the pipe out- 
let is dissipated by passing the flow through the structure. By far 
the greater portion of the dissipation occurs in the baffle box al- 
though an appreciable amount also occurs in the stilling pool. Fig. 
5 also shows the flow over the end sill. This sill deflects the main 
flow upwards away from the stream bed causing a roller to form at 
the bed. As may be seen, the direction of flow at the bed under 
the roller is actually upstream. This tends to move bed material 
toward the sill and protects the structure against undermining. 


Effect of Baffle-Box Dimensions on Flow. \n the course of de- 
termining the proper size of baffle box, it became necessary to study 
the effect on flow conditions caused by varying the dimensions of 
the box. This study yielded not only the proper sizes to use but 
also furnished some rational basis for these sizes. Flow conditions 
with baffle boxes that are too short and too long are illustrated in 
Fig. 6(b) and (c), respectively, and flow with design condition 
is shown in Figs. 3(b) and 6(a). It will be noted that with the 
short box the back pressure was high and that the flow rose high 
up along the headwall and appeared to be of Type III. This was 
due mainly to the throttling of the flow as it passed through the 
small gap between the cap and headwall. With the long box 
shown in Fig. 6(c), the back pressure was reduced slightly and the 
flow was a little quieter than for the shorter and more economical 
structure shown in Fig. 6(a). 


Fig. 6(d) and (e) show the flow patterns with the baffle too 
low and too high. The low wall causes a very disturbed and un- 
steady flow pattern that is unsatisfactory. This results because there 
is not enough space between the floor and the cap to permit the jet 
from the pipe to hit the baffle and be turned back towards the 
headwall as in the standard flow pattern shown in Fig. 4. The 
result is that the entire pipe jet is deflected sideways by the baffle, 
forming two strong vortices with vertical axes which entrain con- 
siderable air and produce an unsteady, non-uniform flow distribu- 
tion. When the baffle is made too high, as in Fig. 6(e) flow is very 
‘ae | 


a&+ $S€.+.86E, (Energy Dissipated) 
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CENTERLINE SECTION 


Fig. 5 Typical pipe outlet structure showing energy line 
Ww/D, = 5; p, = 0.3D,; L, = 2.5D,; h, =2.0D,; 
z= 1.0D,; L, =5.0D,; p,=0.4D); d. = 0.8D,; 
F,=16; h, =8.0D,; h, = 4.7D, 
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(9) 
Design Conditions 


(c) 


Short Boffle Box Long Baffle Box 


High Baffle 


Short Cap 


Fig. 6 Diagrams of flow patterns on center line of structure showing the effect of 
baffle-box dimensions on the flow. Design conditions are specified in the legend in the 


upper right-hand corner and are shown in panel (a). 


have been kept according to design conditions 


satisfactory. However, the back pressure is raised and structure will 
be higher, longer, and hence more expensive than necessary. 

Fig. 6(f) and (g) show the flow that results when the length 
of the cap is varied from the design value. The conditions in 
Fig. 6(a), (f), and (g) are identical except for the cap lengths. 
The cap in Fig. 6(f) was not long enough to turn the flow in the 
upstream direction sufficiently to prevent pulsations and the en- 
trainment of considerable air. With the long cap shown in Fig. 
6(g), the gap between the cap and headwall constricted the flow, 
and by causing it to'rise higher along the headwall, increased the 
back pressure. This performance was good, but no better than that 
of the smaller structure of Fig. 6(a). 

In Fig. 6 the floor drop, P,, i.e., the distance from the invert of 
the pipe to the floor, was 0.3Do, since for this case tests showed 
that this gave approximately the optimum condition. The drop 
makes it possible for the flow to spread downward as well as up- 
ward. Consequently when the baffle is reached the velocity is less 
than without the drop and the resulting flow is quieter. Increasing 
this drop by severalfold caused no further improvement and is, 
therefore, uneconomical. The drop in the floor simplifies the con- 
struction slightly and provides better protection against clogging 
the box with debris deposited by the flow. 

Experiments in which the slope of the pipe, 9, was varied 
showed that the flow was improved by inclining the pipe. This is 
because the flow which is now directed slightly downward strikes 
the floor and is spread further before it reaches the baffle, thus pro- 
ducing a more favorable flow condition at the baffle. Experiments 
with fillets of various sizes under the baffle cap showed that they 


2 
Velocity head factor, Fo= SB: 32 
Width ratio of structure, W/De*4.3 
Po*O.3De, L,*3.2De, h, = 2.8De, 
p,* 0.53De, L,*5.2D. 


x, = 1.4De, 


In each of the other panels one 
dimension only has been changed as indicated, and all other quantities, including F,, 
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had practically no effect on the performance as long 
as they were of reasonable size. 


(Concluded in the September issue) 


Weed Control with Chemicals 


(Continued from page 298) 


Being in common use in agriculture for a number of 
years, it is also known as a contact killer anc soil 
sterilant. At 11b per sqrd contact kills have been 
satisfactory but larger quantities are needed for «ppre- 
ciable sterilizing effects. 

Time of application has been important in sccur- 
ing best results. Applications between June 15 and 
July 15, after weeds have germinated and made some 
growth, have been more satisfactory. 

The use of chemicals for weed control will proba- 
bly increase because of the desire and necessity of 
doing a better job of control, the introduction of new 
weed-killing chemicals, and the interest in labor-sav- 
ing methods. 

The agricultural engineer is the person to whom 
we look for the development, manufacture, servicing, 
and distribution of such machinery. The up-to-date 
farm of tomorrow may have as a part of its regular 
equipment some sort of chemical weed control equip- 
ment. There is a possibility that there may be a more 
widespread use of community equipment for the spray- 
ing or distribution of chemicals for this purpose. There 
is currently a trend developing in the direction of 
weed control in cultivated crops by these methods. 
Perhaps such tools can be regular equipment for trac- 
tors, or adapted from such tools as potato sprayers, 
etc. With the trend toward the mechanization of all 
farm operations and raising the working standards of 
the farmer, the scythe may hang in the tree more of 
the time in the future. 


Water Transmissibility and 


Storage Coefficients 
(Continued from page 300) 


been given, and three examples of the application of 
such coefficients have been discussed. The coefficients 
have been used to determine the source of water sup- 
ply, the quantity to be expected from each source, and 
the minimum yield to be expected from a well ‘eld 
under assumed conditions of operation. Additional applications that 
can be made with the knowledge of these coefficients include the 
optimum spacing of wells and the prediction of water levels over 
a long period of time to prevent obsolescence of equipment. 
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In ceramic production Stainless Steels, Nickel, Monel, and Nickel Alloyed Castings are used in many special applications. 


NICKEL AIDS THE CERAMIC INDUSTRY 


to KEEP £m PRODUCING [ 


Many Ceramic engineers and plant op- 
eratorshave found it necessary skillfully 
tointegrate the best in methods and ma- 
chines to achieve wartime production. 


They made the refractories branch 
of the industry a War Giant that’s strid- 
ing forward with massive output for 
keeping metal going on its way to war. 
In critical war production areas build- 
ing brick for plant expansions and ce- 
ment for roads on which millions travel 
to their wartime tasks have been avail- 
able in ample quantity and on time. 


No essential industry has lacked 
supplies of ceramics. 


An important aspect in this achieve- 
ment is the utilization of Nickel Cast 
Irons, Stainless Steels, Monel and other 
alloys containing Nickel...tocombat the 
ravages of heat, corrosion and abrasion. 


To minimize attendant interruptions 
of Production, ceramic engineers... re- 


lying on their long peacetime experi- 
ence with metals and alloys...made 
the judicious choice of Nickel alloys. 


Their experience had shown them 
that a little Nickel goes a long way to 
keep equipment producing. 


Nickel imparts hardness, toughness, 
strength and wear resistance. It fortifies 
crusher rolls, scrapers and other criti- 
cal parts of production equipment. 
Nickel is specified widely in processing 
mechanisms...such as muller tires, 
scraper blades, pug mill knives, chute 
liners and all manner of parts subject 
to severe abrasive action. Nickel al- 
loyed parts provide long service life... 
reducing the need for frequent replace- 
ment. Thus it is practical for plant op- 
erators to increase output and general 
efficiency ... and all this at a very rea- 
sonable cost. 


For many years it has been our privi- 
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lege to cooperate with foundrymen and 
engineers who desired help in the se- 
lection, fabrication and heat treatment 
of alloys. If you’d like to have such as- 
sistance... whatever your industry may 
be...counsel and data are available on 
request. 


Catalog “C” 


makes it easy for 
you to get booklets 
and bulletins on in- 


dustrial applications 

of Nickel, metallurgi- 
cal data and working 
instructions. Why not 
send for your copy today? 


‘ Nickel * 


|THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5, N.Y. 
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AGRICULTURAL ENGINEERING for Augus! 1944 


Techniques Used in Raindrop Erosion Studies and 


Practical Applications of Data 
By W. D. Ellison 


MEMBER A.S.A.E, 


N THE studies reported by the author in the paper, entitled 
I “Studies in Raindrop Erosion,’ appearing in AGRICULTURAL 

ENGINEERING for April and May, 1944, the techniques em- 
ployed and the instruments used may be said to represent a first 
“try”, and considerable attention should be given to improving them 
before they are adopted as standard for research work. It may be 
well to point out some of their weaknesses and to enumerate some 
of the considerations which led to the development of the splash 
intercepters. 

It seems that the samples collected by these low splash plates 
will not represent a true cross section of all the splash, but that 
they will contain an unduly large portion of the splash closest to 
the soil surface. Here are some of the reasons for constructing this 
low splash board: First, in comparison with higher plates it re- 
duced the effects of wind whipping across its surface. Wind effects 
on higher plates would remove much of the soil before it could 
move down the plate and be deposited in the retaining pan below. 
A second reason for the low plates was to reduce the number of 
raindrops striking it. Each raindrop striking the plate from an 
angle, as when driven by wind, would tend to splash the soil off. 
A third reason for using low splash plates is that they will not 
shield as much of the soil surface to the leeward, during driving 
rainstorms, as would higher plates. 


In addition to considering different heights of splash plates, the 
author considered using an intercepter with no splash plate at all. 
It would consist only of a small tank set in the ground. With this 
type of installation the splash would fall in from the top. Decision 
not to use this type of instrument was based on the fact that it 
would not permit separating the uphill from the downhill splash, 
and neither would it permit the separation of splash on the lee- 
ward from that on the windward for purposes of studying the effects 
of wind on soil transportation. 

In reference to the low splash plate, which was finally selected, 
it is believed that it should be calibrated and samples referred to 
the calibration curves before more thorough analyses can be made. 
Some preliminary studies indicated that most of the gravel and 
sand as well as the larger aggregates were carried by the splash 
near the surface, and that the smaller particles were carried by the 
higher splashes. Since these samplers may contain unduly large 
portions of the splash nearest the surface, the data relating to par- 
ticle sizes and aggregates carried by the splash were not treated 
mathematically in this paper. Such analyses will have to await 
calibrations. 

It is possible that, after calibration curves are developed, modi- 
fications will need to be made in the formula which shows the re- 
lationship of soil splash to velocity and size of drops and the 
intensity of rainfall. It is the author's belief, however, that any 
such modification will be very slight and probably insignificant. 


Since completing these experiments it has occurred to the author 
that a better type of spash samplet may be developed by using a piece 
of pipe, say, about 4 in in diameter, for a retention tank, and using 
four 90-deg angles for the splash plates. Each leg of the angular 
splash plate would be about 2 in; these could be made of sheet 
metal and any other flexible materials available. 

Perhaps combinations of the above samplers will prove advan- 
tageous, and probably even new instruments and new techniques not 
yet employed can be developed. This study of raindrop erosion has in- 
volved a new procedure, employing new instruments and new tech- 
niques, and before standards are adopted considerably more thought 


Ss lssesssssessstssneetnstnemesenumntssssesesissamennineseesnnmn 
This is part of the discussion of the author's paper, published in 
AGRICULTURAL ENGINEERING for April and May, 1944, presented before 
the Soil and Water Division at the annual meeting of the American 
Society of Agricultural Engineers at Milwaukee, Wis., June, 1944. 


W. D. ELLISON is hydraulic engineer, division of water conservation 


and drainage (research), Soil Conservation Service, U. S. Department 
of Agriculture, 


should be given to objectives, instruments, and methods. 


Practical Applications of Data. These raindrop erosion s 
seem to show that most of the erosional damage on the 


udies 


Lopes 
above the rills and gullies are caused primarily by impact of rain- 
drops. The four principal groups of factors affecting this erosion are 


(1) characteristics of the soil, (2) characteristics of the cover, (3 
characteristics of the slope, and (4) characteristics of the storm. 


[ 


1 The Soil. Some soils are more stable under rainfall than‘ 


others. Splash erosion studies on the different soils should enable 
us to assign values to different soils, which will express their rela- 
tive stability or their resistance to raindrop erosion. Such ‘sults 
should be most helpful in making land-use plans. For example, 
a soil that suffers high rates of splash erosion should not be p!owed 
clean as often as a more stable soil, one not so easily damaged by 
raindrops, even though it be on a lesser slope than the more stable 
soil. This has been recognized for some time, but there has been 
no numerical evaluation to use as a guide, and raindrop erosion 
studies should enable making such evaluations. 


2 Soil Covers. Covet ctops and mulches which protect the soils 
against taindrop impact have a pronounced effect in preventing 
erosion. Installation of splash intercepters in different crops and 
where different residue disposal practices are employed would afford 
a means of evaluating the primary effects of these soil covers on 
splash erosion. Such detetminations should be applicable in a!! soil 
and water conservation work. 

3 Slope. While the gross slope has an effect on raindrop ero- 
sion, it is believed its over-all effects can be modified considerably 
by tillage practices. For example, ridges on the contour may cause 
raindrops falling on their uphill sides to throw most of the splash 
in upslope directions. On the other hand, the slope on the down- 
hill sides of the ridges may increase the downslope splash. Ridges, 
clods, and other surface irregularities will also delay the formation 
of a connecting film of water which will cover the entire soi! sur- 
face. This would considerably delay splash erosion, and it may 
considerably reduce the splash on fields, especially during storms 
of low intensity or short duration. Installation of samplers on 
fields where different tillage practices are used should be very help- 
ful in evaluating the effects of surface conditions as developed and 
maintained by these practices. 

4 The Storm. Since the variables of raindrop size and velocity 
have such great influence on erosion, it seems important that ways 
be developed for measuring size and velocity of raindrops before 
much more progress can be made in comparing and studying the 
effects of one storm with another. It is the author's belief tha: such 
detailed studies of rainfall coupled with studies of splash erosion 
will lead to improvements in the use of experimental data. 


Studies of splash erosion should not be considered as a substi- 
tute for measuring soil loss. Rather it offers a means of making 
more detailed analysis of soil loss data. For example, large amounts 
of soil lost from a watershed may be caused by high rates of rain- 
drop erosion, high rates of rill and gully erosion, or by both. Gully 
erosion may cause different types of damage than does. raindrop 
erosion, and the corrective measures required to control a gully 
may be different than those required to control the raindrop »plash. 
Splash erosion will cause topsoil to be displaced on the entire sur- 
face of a hillside, while gullies and rills do this only in advanced 
stages of erosion, or during most severe and unusual storms 

In addition to producing different types of erosional d-mage, 
each type of erosion will have different effects on the hydro! gy of 
the land. Gully erosion may have only slight effects on infilication 
over the entire surface of the land, while splash erosion may seal 
the soil surface and retard infiltration rates on the entire fiel’. Be 
cause of these and other reasons, the author believes that stucies of 
splash erosion are going to be most helpful in experimental hydro 
logic studies relating to soil and water conservation and floods. 
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ORCO products 


@ ORCO processes for bonding rubber and 
synthetic rubber to metal have improved the 
efficiency and lengthened the service life of farm 
operating machinery. 


Long before the war, ORCO engineers co-operated 
with farm equipment manufacturers in the elimi- 
nation of metal to metal contacts that not only 
were causing excessive wear of working parts 
but were limiting the use of specific types of 
farm equipment. 


Such pre-war achievements of ORCO engineers 
have contributed immeasurably to keeping pre- 
war farm machinery in action during the past few 
years when new farm machinery was difficult or 
impossible to obtain. 


are in ACTION 


When war broke, ORCO engineers were called in 
for co-operation on the production of such widely 
diversified products as: 


auxiliary fuel tanks for airplanes, tank tracks, 
diving masks and diving equipment, high 
altitude oxygen mask equipment, airplane 
engine parts, parts for bombers and other 
warplanes, two-man and eight-man Kayaks 
(landing boats), life belts, inflation systems 
for rubber boats, submarine goggles, and 
numerous military products of a secret nature. 


Thecumulative experience of The Ohio Rubber Co. 
before and during this war points to one obvious 


conclusion: the ability of our organization to extend 
to YOU what we term “ORCO-OPERATION.” 
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Electrocution by Electric Fence Controller 
By Charles F. Dalziel 


was constructed from information obtained by me on May 9, 

1944. The accident occurred on R. L. Friend’s ranch, located 
about one-half mile west of Cook's Camp on Highway 99, between 
Tipton and Pixley, Tulare County, California, at approximately 
2:00 p.m. on April 30, 1944. At the time the accident occurred 
the weather was hot, clear and calm. 

Mr. Friend had pumped his irrigation reservoir full and left 
the ranch before a group of neighborhood children entered the 
premises to go swimming. One of the boys, George Boles, dressed 
only in homemade overalls and dripping wet, was standing on 
the 8-in steel pump discharge pipe lying in the earth bank of the 
reservoir when he grasped a barbed electric fence wire energized 
from an a-c intermittent electric fence controller. The electric 
fence was about 30 in above the ground and ran along the earth 
bank of the reservoir about a foot away from the high water line. 
The discharge pipe and the wire were at right angles. The water 
level in the reservoir was only a few inches below the bottom of 
the discharge pipe. The shock caused the boy to lose his balance 
and he slipped off the pipe into the water but could not release 
himself from the electric fence. Upon return to his home Mr. 
Friend was attracted by the children calling for help. He rushed 
to the reservoir and found the boy suspended by the wire firmly 
clamped between his left arm and chest at the armpit and his feet 
dangling in the water below. He promptly rescued the boy, put 
him in his automobile, and drove to Cook’s Camp for aid. The boy 
gasped a few times at Cook’s Camp, but was pronounced dead 
upon arrival of a physician. 

The time of contact with the electric fence is not known. How- 
ever, since the children were still calling for help when Mr. Friend 
returned and none had left the reservoir to seek aid, which was at 
Cook's Camp (the boy’s home) only a half-mile distant, it is prob- 
able that the time of contact with the fence was only a matter of 
a few minutes. 

Officials from the electric utility made extensive investigations 
and voltage tests on May 2 and 4, and found no reason to question 
the installation with regard to defective wiring or equipment. The 
controller had been disconnected for a day or so after the accident 
but had been replaced in service several days before I visited the 
scene. The controller was installed inside a dry barn and was ap- 
parently operating normally. Careful inspection of the premises was 
made with regard to the electrical installation. The pump was run- 
ning and voltage measurements indicated normal conditions. As a 
final check, I carefully touched the fence at the spot where a small 
piece of the boy’s overalls had been left on one of the barbs to 
mark the exact location of the accident. 

George Boles was born on May 4, 1937, and at the time of the 
accident he was nearly seven years old. Estimated weight was 40 
pounds; estimated height 3 ft 7in. His father Jeane came from 
Arkansas and his mother Veria came from Texas. Last fall he re- 
ceived treatment at the Tulare County Hospital for a severe burn 
on his groin. He suffered from recurrent upper respiratory infec- 
tions and had enlarged tonsils which were about to be removed. 
The two physicians who examined him stated that he was of slen- 
der build but normal in every respect. The hospital record stated 
that heart sounds, lungs and abdomen were normal. The mortician 
said he had a normal thymus gland and no bruises or other marks 
were found on his body which might have been the result of his 
accident. The coroner stated that since the cause of death was 
certain, no autopsy was made. 

I took the electric fence controller with me and the following 
are the results of tests made in the electrical laboratories of the 
department of electrical engineering, at the University of California, 
Berkeley, May 11, 1944: 

This controller is the intermittent a-c type, and carries the Un- 
derwriters’ Laboratories seal, “Listed under re-examination service.” 

Interval between shocks: 1.20 sec. (Determined before removal 
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from Mr. Friend's ranch and at the laboratory.) 
Shock duration: 314 to 414 cycles. 
Shock intensity: Input held constant at 120 v 60 cycles. 
Open-circuit viiis 


rms 
(Measured with 


Short-circuit milliamperes 


Selector switch rms 


position (Instrument resistance, 557 ohms) electrostatic voltmeter) 
Short test 18.7 1200 
Normal 42.0 400 
Dry* 25.3 825 
Very dry 18.7 1200 
Training 42.01 400 


*Operating pcsition 


Insulation test: 110-v terminals to high-voltage terminal and 
case measured 100 plus megohms. (Measured with 500-v Megzer) 

Interrupter cut-off test: Interrupter was short circuited and ‘her. 
mal cut-out tripped out satisfactorily. 

Remarks: All internal connections were tight; construction was 
rugged and carefully assembled. There was no evidence of inois- 
ture, repairs or tampering. 

Conclusions: In view of the information obtained regarding 
this accident and tests upon the unit involved, it is concluded that 
a seven-year-old boy was electrocuted as a result of a contact with 
an electric fence energized from an a-c 60-cycle intermittent electric 
fence controller in which the current was limited to 25 rms _ milli- 
amperes with the duration of each shock ranging from approxi- 
mately 0.055 to 0.075 sec and a period between shocks of 1.20 sec. 
It is also concluded that although the shock intensity was well 
below the value believed to be dangerous for children for one 
single shock of approximately five cycles duration, a very dangerous 
and torturous hazard is created in those instances in which a victim 
cannot release himself from contact and is subject to repeated or 
intermittent shocks, if even for only a relatively few minutes. 

It should be mentioned that, although numerous fatalities have 
been attributed to contact with electric fences, almost without ex- 
ception these fatalities have occurred on wires energized directly 
from 120-v lighting circuits or homemade devices. The case cited 
above and the Toppenish accident (see references appended to this 
paper) are the only recorded fatalities caused from electric fences 
energized from “approved’’* electric fence controllers. It may be 
significant that both of these fatalities were caused from a-c inter- 
mittent electric fence controllers. This investigation is believed to 
have special significance, as death was apparently caused by a cur- 
rent of only 25 milliamperes, which to date is the smallest current 
substantiated as causing human electrocution in this country. 

The personal hazard of homemade electric fence contro! lers 
must be emphasized. When informed people have the opportunity, 
it is their duty to warn farmers of the danger resulting from: the 
use of unauthorized devices. The conditions of wet contact sucii as 
existed in this case greatly increase the hazard; however, such con- 
ditions are of common occurrence in actual field installations. The 
regulatory agencies charged with issuing “approvals” are cognizant 
of these extreme conditions and safety regulations are base 


conservative minimum values of body impedance designed to < 
late conditions of wet contact. 


on 
mu- 


***Approved’’ means approved, labeled or listed as conforming :» the 
standards of the Industrial Commission of Wisconsin, the Underw: ‘ters’ 
Laboratories In¢., the National Bureau of Standards, or other in-titu- 
tions of recognized standing. 
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Farwiers were ready for their tre- 
mendous wartime, food-growing 
job partly because of your pioneer 
work. For years, you have stressed 
the value of modern equipment and 
buildings in creating more time for 
farming. A new corn picker, for ex- 
ample, will save about 420 hours on 
140 acres of average corn compared 
with hand picking. Self-feeding 
metal equipment for poultry and 


| hogs gives farmers many extra hours 


ve 


sauieoen 


for other jobs. 


They need your help 


Today you may be advising your 
farmer friends on ways to increase 
their record production of the past 
few years. You may be helping 


manufacturers design even more 
efficient farm equipment . . . or pre- 
fabricated metal buildings scientif- 
ically designed to house livestock 
and store crops safely at low cost. 
Many of these products will last 
longer, look better and require less 
upkeep because they will be made 
of Armco special purpose sheet 


metals. 


Steels for special jobs 


For example, ARMCOo ZINCGRIP is a 
special zinc-coated sheet which can 
be severely formed or drawn with- 
out peeling or flaking of the coat- 
ing. It has been widely used in 
stock tanks, poultry equipment and 
formed parts of farm machinery. 


Still another metal, Armco Galva- 
nized Parnterip has a special 
Bonderized coating that takes and 
preserves paint. It is ideal for com- 
bines, corn pickers and other 
painted farm equipment. For fur- 
ther information on Armco special 
purpose sheet metals, write to The 
American Rolling Mill Company, 
2581 Curtis St., Middletown, Ohio. 


Special Purpose Steels FOR TOMORROW’S FARMING 
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NEWS SECTION 


Nominations for A.S.A.E. 1945 Medal Awards 


N accord with the rules governing the award of the John Deere 

and Cyrus Hall McCormick gold medals, the Jury of Awards 
of the American Society of Agricultural Engineers will receive 
from members of the Society, up to November 1, nominations of 
candidates for these two awards for the next year. 

Members of the Society who nominate candidates for either 
award are requested to keep in mind the purposes of each medal 
and formulate their nominations accordingly. The John Deere 
medal is awarded for “distinguished achievement in the application 
of science and art to the soil,’ which citation is interpreted to 
cover more than a mechanistic concept of engineering, and to in- 
clude chemistry, physics, biology, and any other science and art 
involving the soil, the ‘‘application’’ being acceptable to “evalua- 
tion by the engineering criteria of practicality and economic ad- 
vantage.” . 

The Cyrus Hall McCormick medal is awarded “for exceptional 
and meritorius achievements of a continuing career or to any single 
item of engineering achievement, and to apply equally to all special 
fields and types of engineering in agriculture.” 

The Jury of Awards desires that members of the Society con- 
sider it their duty and obligation to give serious thought to the 
matter and nominate for either or each of these awards the men 
they believe to be most worthy of the honor. Each nomination 
must be accompanied by a statement of the reasons for nominating 
the candidate and the qualifications of the nominee, including his 
training, experience, contributions to the field of agriculture, a 
bibliagraphy of his published writings, and any further information 
which might be useful to the Jury in its deliberations. 

The Jury will accept and consider nominations received on or 
before November 1, and these nominations should be addressed 
directly to the Secretary of the Society at Saint Joseph, Michigan. 
The Secretary will supply on request a standard set of instructions 
for preparing information in support of nominees for the Society's 
gold medal awards; it is important that these instructions be fol- 
lowed in preparing material on behalf of any nominee. 


Kaiser Heads P.C.A. Farm Bureau 


HE Portland Cement Association announces that W. G. Kaiser, 

a past-president of the American Society of Agricultural Engi- 
neers, will head the Association’s new farm bureau. 

Mr. Kaiser joined the P.C.A. staff at Chicago in 1917 as an 
agricultural engineering specialist in farm construction, and since 
1933 has been manager of its cement products bureau. The vital 
importance of saving labor and improving the fire safety and sani- 
tation of farms has been emphasized by the war, and the establish- 
ment of its farm bureau will enable the Association to render 
greater service to various farm agencies and rural contractors in 


solving problems encountered in designing and building farm fa- 
cilities of concrete. 


H. P. Smith on Engineering Library Staff 


HE Texas National Resources Foundation, with headquarters in 

San Antonio, three years ago established a free public library 
to accumulate material for the conservation and development of the 
natural resources of the state of Texas, much of which includes a 
great amount of data useful to engineers. The American Society of 
Agricultural Engineers has been invited to designate a liaison rep- 
resentative on the board of advisory trustees for this library, and 
A.S.A.E. President R. H. Driftmier has accordingly appointed H. P. 
Smith, chief of the agricultural engineering division, Texas Agri- 
cultural Experiment Station, as the Society's representative. It is 
proposed to expand the facilities of the library to cover adequately 
all phases of engineering endeavor and to have the library serve as 
an outstanding institution in aiding the conservation and develop- 
ment of the natural resources of the state. 


North Atlantic Section Meeting 


HE annual meeting of the North Atlantic Section of the Ameri- 

can Society of Agricultural Engineers will be held at the Com- 
modore Hotel in New York City, September 26 and 27, according 
to announcement of the Section officers. A most attractive program 
is being arranged, and all Society members, in all parts of the 
country, as well as other interested persons, are cordially invited 
to attend. 
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A.S.A.E. Meetings Calendar 


September 26 and 27 — North Atlantic Section, Commo- 
dore Hotel, New York. 


December 11 to 13 — Fall 
Chicago. 


Meeting, Stevens Hote 


Personals of A.S.A.E. Members 


Wallace Ashby, principal agricultural engineer, and T. 4. H, 
Miller, senior agricultural engineer, division of agricultural engi- 
neering, Bureau of Plant Industry, Soils, and Agricultural Engineer- 
ing, U. S. Department of Agriculture, are two of the authors of 
Circular No. 701, entitled ‘‘Hog-Housing Requirements,” recently 
issued by the Department. 


Leonard A. Brandrup is now engaged as agricultural engineer 
by Seabrook Farms, a 15,000-acre vegetable farm project in southern 
New Jersey. He was previously service manager for New Idea, 
Inc., at Sandwich, III. 


Everett H. Davis recently resigned as associate engineer of REA 
and is now employed as irrigation engineer, division of irrigation, 
U. S. Soil Conservation Service, with headquarters at Colorado 
State College, Fort Collins. 


W. D. Ellison has been transferred from his duties as project 
supervisor of the watershed and hydraulic studies at Coshocton, 
Ohio, to become assistant chief of the division of drainage and 
water control, Soil Conservation Service, U. S. Department of Agri- 
culture, Washington. 


L. W’. Garver who has been serving more recently in the capa- 
city of supervisor of inventory control and priorities of the Massey- 
Harris Co., at the home office of the American company in Racine, 
Wis., has just been appointed branch manager for the company’s 
Columbus, Ohio, branch, which has charge of the distribution of 
Massey-Harris products throughout the states of Ohio, Indiana, the 
lower peninsula of Michigan, and western Pennsylvania. Mr. 
Garver is returning to Columbus where he first joined the Massey- 
Harris organization approximately fifteen years ago. 


Andrew Hustrulid, assistant professor of agricultural eng:neer- 
ing, University of Minnesota, is one of the authors of extension 
bulletin No. 244 just issued by that institution, entitled ‘Freezing 
Foods for Home Use.” 


George W’. Kable, editor of ‘Electricity on the Farm,” is author 
of an article, entitled “Needed: Farm Electric Dealership,” which 
appeared in the June 30 issue of ‘Printers’ Ink.” Mr. Kable, a 
past-president of A.S.A.E., was formerly director of the Oregon 
C.R.E.A., director of the National Rural Electric Project and of the 
research activities of the National C.R.E.A., consultant on rural 
electrification to the USDA, and head of the agricultural eng:neer- 
ing development division of TVA. 


S. W. McBirney, who more recently has been serving as chief, 
field and construction machinery section, War Food Administra- 
tion, has been transferred back to the Division of Agricultur.! En- 
gineering, Bureau of Plant Industry, Soils, and Agricultural Engi- 
neering, USDA, with which he was formerly connected. The bureau 
is reopening its sugar beet machinery development project, which 
will be cooperative with both Colorado State College and Michigan 
State College. Mr. McBirney will head up this project and will be 
stationed at Fort Collins, Colo. 


Howard Matson, who for some time has held the position of 
chief of the regional engineering division (Region 4) of th« Soil 
Conservation Service, was recently made chief of the newly created 
Regional Water Conservation Division of the SCS. His headquar- 
ters will continue to be at Fort Worth, Texas. 


W’. J. Nemerever who was for a time employed as assistent in 
the mathematics department of Ohio State University, is now in 
the employ of the Boeing Aircraft Company at Seattle, Wash 


F. W. Peikert recently resigned as professor of agricultu:.(! en- 
gineering at the A. & M. College of Texas, and is now connected 
with the development department of the Goodyear Tire and Rubber 
Co., in Akron, and is working on farm tractor and implement tires. 


(News continued) 
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Locomotive “No. 1,” 
which puffed its way across the dales 
of mid-Wisconsin in 1851, was one 
of the trail blazers for the present 
magnificent transcontinental system 
of the Milwaukee Road. 
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Colorado Movement of vital war freight was 


peeded and tonnage increased when 
S project the Milwaukee Railroad installed 
yshocton, General Motors Diesel Locomotives 
age Proc on the 225-mile mountain zone be- 
ssa tveen Avery, Idaho, and Othello, 
Washington. 
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When Purolator filter elements pass the lubricating 
oil in a tractor engine, that oil is as free of harm- 
ful material as a censored letter from the front. 


Tractor manufacturers know this . . . know, too, 
that dirt and grime cause excessive wear of pistons, 
bearings and other hard-to-replace engine parts. 
That’s why most tractors today come regularly 
equipped with Purolator oil filters. 


Purolator founded the industry and is the leading 
manufacturer making a// types of filters—lubricat- 
ing, fuel, gasoline, hydraulic, air. It is the only manu- 
facturer from whom special types of filters are avail- 
able. If filtration problems have you stumped, we 
invite you to bring them to headquarters. Purolator 
Products, Inc., Newark 5, New Jersey. 


FOOD FIGHTS FOR 
FREEDOM! 


Personals of A.S.A.E. Members (Continue.!) 


Albert F. Keegan, who more recently has been engaged a; 
junior mechanical engineer with Walter D. Teague, a firm of jp. 
dustrial engineers of New York City, will, on September ‘st, take 
up work at the Dwight Indian School at Vian, Okla., as 


2 men. § 
ber of the faculty. He will be the engineer on the staff and his 
duties will include agricultural mechanics, farm construction. plumb. 


ing, electricity, maintenance of the buildings and landscaping of 
the school grounds. The school is conducted by the Board of 
National Missions of the Presbyterian Church of America. A farm 
of 40 acres is attached to the school and is used to teac! Indian 
boys modern agricultural practices. 


J. B. Kelley, professor of agricultural engineering at the Uni-§ 
versity of Kentucky, is one of the authors of Circular 38 ‘recently f 
issued by the extension division of that institution, entitled "Stor. 
ing Foods in Freezer Lockers,” which contains suggestions for 
preparation, packing, freezing, thawing, and cooking. The agricul 
tural engineering staff of the university was also respons ble for 
Circular 397 recently issued, and entitled “Farm Building Plans,” 
which is a catalog of plans for farm buildings and equipment 
suitable for use in Kentucky. 


R. Earl Storie, associate soil technologist, University of Cali- 
fornia, is on six months leave from his duties where he is is: charge 
of soil survey, and is located at Bogota, Colombia, where he js 
demonstrating the methods of soil surveys and land classifications 
used in this country. The work is under the auspices of the de. 
partment of international relations of the Office of Latin-American 
Agriculture. 


Applicants for Membership 


The following is a list of recent applicants for membershi) in the 
American Society of Agricultural Engineers. Members of the Soviety are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


J. C. Cahill, district co-ordinator, Detroit Edison Company, 2000 
Second Avenue, Detroit, Mich. : 


Don Cook, assistant sales manager, Columbian Steel Tank Co., 
1509 West 12th Street, Kansas City 7, Mo. 


John W. Crowell, draftsman, North American Aviation, Inc. 
(Mail) 421 Cimarron, Grand Prairie, Tex. 


L. O. Drew, instructor in agricultural engineering, Clemsun Ag- 
ricultural College, Clemson, S. C. (Mail) Box 1134. 


Harold F. Mayer, advertising and sales promotion manager, 
Certain-teed Products Corp., 120 S. LaSalle St., Chicago 3, Ill. 


J. H. McMartin, field engineer, Louden Machinery Co., Fair- 
field, lowa. (Mail) 303 E. Washington St. 


M. Ray Parsons, Cpl., Corps of Military Police, USA. (Mail) f 
Prov. MP Co., Sta. Comp., T-1575, Camp Lee, Va. 


Thomas P. Ryan, field representative, plywood division, Pacific 
Mutual Door Co., 2141 S. Throop St., Chicago 8, Ill. 


W. H. Sheldon, assistant professor of agricultural engincering, 
Michigan State College, East Lansing, Mich. (Mail) Box 78-B, 
RR No. 2. 


Julian M. Snyder, vice-president and director of marketing and 
research, Erwin, Wasey and Co., Inc. (Mail) ‘Rock Ridge, Union 
Ave., Harrison, N. Y. 


i a allemaal 


TRANSFER OF GRADE 
W. H. Dickerson, Jr., assistant agricultural engineer, \ irginia 
Polytechnic Institute, Blacksburg, Va. (Mail) Box 599 (Junior 
Member to Member) 


Necrology 


JosEPH H. FuLMer, president, Fulmer Alfalfa Drier Co , Naza- 
reth, Pa., passed away on May 14. 

A native of Pennsylvania, Mr. Fulmer was known to the mem- 
bers of the American Society of Agricultural Engineers for his 
experimental work in the dehydrating of forage crops which he 
started as early as 1912. In 1925 he built one of the first successful 
dehydrators for this purpose. His original dehydrator is stil! operat- 
ing on the well-known Green Acre Farms, owned and operated by 
Mr. Fulmer, although many changes have been made in it from 
time to time. 

Mr. Fulmer was noted in his community as an inventor and 
pioneer of various improvements in farm machinery including trac 
tors, the two-row cultivator, motorized field crop sprayer, {our-row 
corn planter, motorized weeder, and a two-row potato diggér. 

Mr. Fulmer was a member of several engineering and scientific 
organizations. He is survived by his wife and one brot!er and 
one sister. 
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OU can have fresh, frozen vegetables and fruits twelve 
months a year! You can “put down” meats when the 
animals are ready for butchering—in any season. Yes, even pies 


and cakes can be kept fresh indefinitely. 


The preparation of food for the freezer is very simple com- 
pared with canning. For example, green vegetables like peas and 
beans are scalded for a minute or two, cooled, packaged, and 
then placed in the freezer. Frozen food retains practically all the 


nutritive values of fresh food. 


A freezer is not a refrigerator 


The temperature in a freezer is kept at 
zero degrees Fahrenheit or below; the tem- 
perature in the main compartment of a 
refrigerator is usually about 40 degrees. The 
freezer, therefore, has more powerful electric 
equipment. 


The operating cost is low 


At typical farm rates, the operating cost 
averages between $1.25 and $3 a month. The 
Savings made by the use of an electric farm 
freezer are many times its operating cost. 


GENERAL @ ELECTRIC 
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One of the newest 
electrical conveniences 


BUY MORE WAR BONDS 


Thousands of farm freezers are 
in use. Very few new ones are 


available just now, because the 


labor and materials are going 
into weapons of war. The more 
War Bonds you buy, the better 
osition you'll be in to get one 
ater. 


= @ You may not be able to buy a 
| FROZEN FOODS farm freezer now. Meanwhile, 
\ aaa om learn how food is prepared for 
\ BX freezing. Ask for this booklet, 


e 5, prepared by the G-E Consumers 
Institute. You’ll find it interesting, 


as well as informative. 


| tb 


1 Siac: <n li is’ mis sin ili” eae cia 

| General Electric Co., Section 303-16 

| Schenectady 5, N. Y. 

| Gentlemen: 

| Please send me a copy of your booklet (398-1683) 
that tells about frozen foods. 
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| 803-16-155 
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Disappointed in ‘Plowman’s Folly” 


To THE Epitor: 


HAVE been interested in the discussion of “Plowman’s Folly,” 

but I want to say that I was much disappointed in Mr. Faulk. 
ner’s book, and my opinion regarding it is shared by most «+f those 
with whom I have discussed it. 

The only erosion control measure we are having any success 
with here is terracing. We are doing about 1,000 acres a yc ir, and 
it is all from voluntary applications and from farmers who ‘errace 
each year until their entire farms are protected. 

There is no government agency nor farm organization s>onsor- 
ing the program. The farmers are paying the entire cost nd the 
work is costing around $250 to $300 per mile. I have one customer 
in this county (Shelby) who has terraced 2100 acrés of © boun. 
dary of 3400 acres, and he intends to terrace the remainde: at the 
rate of about 300 acres a year.” 

W. Forrest SMITH 


Engineering and construction service 
Shelbyville, Kentucky 


Why Agricultural Engineers? 


ROADLY speaking, agricultural engineering involves the appli- 
cation of the principles of engineering, agriculture, and ~eneral 
sciences to the problems of agriculture. But why was it founded 
and why has it flourished as a distinct branch of the engineering 
profession? Briefly, the answer is twofold: (1) There were plenty 
of men well trained in civil, mechanical, and other branches of 


; engineering but lacking adequate familiarity with the sensitive, com- 
J plex science and business of agriculture, and (2) there were also 
plenty of men well trained in general agriculture and in some of 


its specialties, such as agronomy, horticulture, etc., but not in en- 


gineering. The electrical engineer may specialize in rural clectri- 
4 : fication and the architectural and civil engineer in farm structures; 
| 3 the agricultural engineer, however, is a specialist in these areas, 


both through education and daily experience. 


A farm like this is equipped to make an efficient con- ses from net 
tribution to the war food program. ( pecs pik pap 8 
The concrete paved hog feeding floor saves feed, As the world’s largest and most firmly established or- 


d 1 f " ‘ ganization within the profession, the American Society of 
reduces losses from swine diseases and helps pro- Agricultural Engineers may well ponder what are its oppor- 


duce marketable pigs faster. tunities, indeed its moral obligations, to serve the profession 
The paved barnyard keeps cattle out of the mud— | 2d the peoples in other lands. Should we hold formally 


ban : one i ies, giving i i 1rage- 
saves hours of time in grooming cattle for milking, to national boundaries, giving informal aid and encourag 


. aa “ . , ment to the founding and growth of separate but similar 
besides aiding the production of higher grade milk. societies, each in its own nation? Or should we outgrow the 


Concrete materials are available for building many —_national concept embodied in the name and origin o/ our 
other labor-saving facilities which help the farmer Society and let it assume the international or non-national 


f nature of science? 
produce and preserve more food. Such improvements Already our membership represents a dozen diticrent 


as sanitary milk houses, concrete dairy barn floors _ foreign countries, down from a score due to war condi: ions. 
or firesafe, ratproof storehouses are more important | However, numbers are so few as to be only token rep:<sen- 
than ever before. tation except in the case of Canada. There the memb«:ship 


: , per million population is about one-third as great as in the 

Our silica backed by facts gained from years —_ United States. If based upon the volume of agricultur:! en- 
of scientific research and field experience, are avail- _gineering activity, the fraction no doubt would be gr: »ter. 

able to help you on any concrete farm building No other country has the same circumstances of B08 
design or construction problem. phical adjacency, identical language, and similarity in socia 

” . and agricultural conditions. Difficulties of distance oid of 

varying conditions can be and in lesser degree alrea.y are 


e oO RT L AND Cc EMENT being met by creation of geographical sections. Lan.uage 


is more formidable a barrier, one which would scm to 


ASS OCI ATI ON limit the practical scope of the Society to the English. peak- 


ing or at least English-reading areas. 


Dept. 8-1, 33 W. Grand Ave., Chicago 10, Ill. At this time we do not offer or even imply any a: swers 
A national organization to improve and extend the uses of a aes Re peor Maly . ete ee 
concrete . . . through scientific research and engineering field Nee pst ec : 

, een members, both the many in the United States and tli: few 


in other lands, as worthy of their thoughtful consideration. 
BUY MORE WAR BONDS We believe the criterion should be the effective inter iange 


of technology without infringement on national feeliny. and 
without semblance of seeking domination. 
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No mattet how good you make your Portable 
Units, the user will not enjoy its ultimate satisfac- 
tion unless he can handle it speedily — efficiently ¥ 
— and with complete confidence. 


he appli- » | of fo 

- = Sad S37 That means that Wheels — good Wheels — are a vital part 
oun bi a a . . 

sineali ~ a eT of your assembly. Let our Engineers show you how to 

re plenty ee £ make the most of the good Wheels we can produce for you. 

ae i, Write today for complete Illustrated Bulletins, covering 

were also f | AE . wheels of every type — for every need. 
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——d for AGRICULTURAL ENGINEERING | HERE at home, in his- 
cole e Ls | tory’s greatest battle for 
srow the only $1 40 FOOD, every farm ma- 
1 of our chine is mobilized. This 
national year every tractor opera- 
tice tor drives a weapon in 
esse the war for Victory and 
nditions. Ti ; d a th 
eps esen- the ONLY binder that Freedom—an the 
nb: ‘ship opens flat as a bound book! Made of greatest of these weap- 
1s in the durable imitation leather, nicely ons is FARMALL All- 
tur! en- stamped on front cover and backbone, Purpose Power. 
pre ater. with name of journal and year and 
" googra- volume number, it will preserve your 
Pa journals permanently. Each cover holds 12 issues (one 
> ond of J} Volume). Do your own binding at home in a few 
sady a minutes. Instructions easy to follow. Mail coupon for 
ansuage || full information, or binder on 10-day free trial. 
sem to = 
"4 cai eeeeesesesesesecMAIL COUPON TODAY:#sescceeeseseecees 
: SUCKERT LOOSE-LEAF COVER CO. 

answers 234 West Larned St., Detroit, Mich. 
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Every Wisconsin Air-Cooled Engine is equipped 
with a high-efficiency fan that is cast integrally 
with the flywheel. And each of these flywheel- 
fans is carefully balanced on a combination 
balancing and boring machine which accu- 
rately locates the heavy spots by means of 
gravity pendulum swing . . . and then takes 
out the excess metal, as required. Each unit 
is tested for smooth, free-running balance. 


Just another production detail that removes a 
potential source of vibration and needless 
wear ... right at the source! Isn't that the 
kind of an engine you want on your equipment? 


Se 


Write for Your Copy 
of this New Book 


@ A fair sized engineering department, 
has worked pretty steadily for over a 
year to prepare this detailed and illus- 
trated presentation of Rilco laminated 
wood rafter arches and Rilco pre-fabri- 
cated buildings. 


BASS. eco 
a me 


The new Rilco book gives complete 


data and shows the many different types 
of Rilco rafter arches available for one and 
two story barns, machine sheds, corn cribs 


Rilco laminated wood rafter arches are en- 
gineered for wind, snow and concentrated 
loads. They are continuous framing members 
running from foundation to roof ridge. They 
are factory-made to accurate patterns, prop- 
erly drilled and trimmed for sill and ridge 
connections and delivered ready for speedy 
erection. They save time, material and labor. 


Write today for this new Rilco book. We'll 
send you a copy promptly. 


Ri LC LAMINATED PRODUCTS, Inc. 


A Weyerhaeuser Institution 
1589AE— 1st National Bank Building, St. Paul 1, Minn. 


ARSE Lem 
we we 


engineering, estimating and erection [im 


and granaries, poultry, hog and utility buildings. 


3 Dep 


CHMOVON VODA HUERTA 


PROFESSIONAL DIRECTORY 


GOTT TTTTITUITI MILLI LULLLLLLLLLA LL  LLLLLL L LL LLL  T 


Consulting Engineering Work In Farm Structures Field 
Also Sales Engineering for Selected Manufacture:s 


GEORGE R. SHIER, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company, Con- 
sulting Structural Engineers, 30 East Broad Street, Columbus, Ohio 


Consulting Agricultural Engineer & Farm Market Analyst 
FRANK J. ZINK, A. E. 


Suite 4300, Board of Trade Hidg., 
141 W. Jackson Blvd., Chicago ;. Ill. 


Member A.S.A.E. 
Telephone: Wabash 1558 


RATES: Announcements under the heading ‘‘Professional Directory” in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. \ini- 
mum charge, four-line basis. Uniform style setup. Copy must b> re- 
ceived by first of month of publication. 


| 


New Literature 


“Aiws TO TECHNICAL WRITING,” by R. C. Jordan, assistant 
director, and M. J. Edwards, research assistant, engineering experi- 
ment station, University of Minnesota. Bulletin No. 21 of the U. 
of M. Engineering Experiment Station, Minneapolis, 117 pages, 
50 cents per copy. 

This bulletin contains all the essential information concerning 
the mechanics of preparing and publishing technical and scientific 
papers, bulletins, and magazine articles in a convenient and readily 
access‘ble form. It takes up the preparation of mater al for lctter- 
press and non-letterpress publication and for magazine use; it dis- 
cusses bibliography, footnote form, the use of numbers, the handl- 
ing and arrangement of equations and tables, proofreading, abbre- 
viatiors, and letter symbols. There are several helpful sections on 
the use and preparation of photographs, drawings, and charts. A 
complete list of standard graphical symbols used in technical draw- 
ings is given. The whole bulletin is well illustrated. All the details 
and usages given conform to standard practice and are obtained 
from reliable authorities. Much of the detailed material applies 
specifically to the field of mechanical engineering, but the basic in- 
formation can be applied to a great variety of technical and scienti- 
fic work. The publication of this diverse and scattered information 
in one pamphlet will indeed prove to be of great value in the field 
of technical writing. 


“AGRICULTURAL HANDBOOK,” July 1944 edition, The Tire and 
Rim Association, Inc., 2001 First-Central Tower, Akron 8, Ohio. 
Price: 50 cents per copy. 

This hardbook contains the standard and recommended prac- 
tices for agricultural tractor and implement rubber tires adupted 
by the T.R.A. 


“THE CHEMISTRY AND TECHNOLOGY OF Foop AND Foop Pko- 
DUCTS,”’ prepared by a group of specialists under the editorship of 
M. B. Jacobs, senior chemist, department of health, City of New 
York. Cloth, 7x10 inches. Set of 2 volumes: Volume I, 952 pages, 
79 illustrations and 218 tables, ready now; Volume II, abou: 950 
pages with many illustrations and tables, ready in September. Price 
for set of two volumes, $19.00; individual volumes, $10.50 cach. 
Interscience Publishers, Inc., 215 Fourth Ave., New York 3, N.Y. 

Volume I constitutes the first part of an exhaustive trea‘ment 
of the chemistry and technology of food and food products. The 
whole field is broken down into 48 chapters, of which 25 are 
published in the first volume. Forty-one collaborators have prepared 
a unified authoritative work by approaching the problem from the 
point of view that an expert in any selected subject is best qu. ified 
to write about it. Thus, to cover the various phases of the s:ibject 
matter, food technologists, chemists, biochemists, bacteriol: ists, 
sanitary engineers, public health officers, food inspectors, ai! en- 
tomologists are represented among the contributors. 

The two volumes are divided into a total of six parts. The 
first, on fundamentals, deals with the aspects of food chemistry 
common to all foods. The second part concerns the descriptive as- 
pects of particular food groups, and includes some account of the 
history, statistics, definitions, standards, composition and chemistry 
of these food groups. In part three, unit operations and processes 
applicable to most foods will be described. Part four wi!' deal 
with the maintenance of sanitary and quality control of foods and 
food products. In part five, the principal methods of preserving 
foods will be delineated. Part six will be concerned with produc 
tion methods for the principal foods. Throughout the entire hook, 
the role played by adequate nutrition in modern life is stressed. 
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Postwar Planning ... Along the R. F. D. 


LL the postwar planning isn’t being done 
by business and government. Much is 
being done by farmers with their own prob- 
lems to solve . .. problems of modernizing 
their farm buildings to save time, to save labor, 
to keep their farms on a high income level. 
These farmers are talking over their plans 
with the Jamesway man. They're learning 
how they can have barns that will house 
more cows in less space, streamlined to handle 
feeding faster...get rid of litter more quickly 
«-.increase milk production 5 to 10 per cent 
«+.» provide more elbow room for milkers ... 
keep cows healthier, more contented. 


Save Work and Space 


They’re learning, too, how Jamesway saves 
work and space in the hennery with waterers 
that last longer, feeders that save feed—as 
much as one bag in every five, laying nests 
that are more sanitary, brooders that get baby 


chicks off to a flying start, ventilation that 
cuts the space necessary to house and main- 
tain livestock and poultry in good condition. 

The Jamesway man has ideas, too, about 
speeding hogs to market faster .. . that save 
work and feed in fattening hogs . . . that get 
them ready for market in less time, at lower 
cost, and at greater profit. 


See Your Jamesway Dealer 
Get his help now in planning for a more effi- 
cient layout after the war — he may have on 
hand some of the equipment you need or can 
obtain it for you. Write for special folders on 
Jamesway barn, poultry, and hog equipment. 


JAMES MFG. CO., Dept. A-844 


Elmira, New York Fort Atkinson, Wisconsin Oakland, California 
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PORTABLE SILOS 


HAY STACK COVERS 
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GRAIN STORAGE 


© TOUGH and TEAR-RESISTANT 
© WEATHERPROOF 
© MOISTURE-RESISTANT 


The two-way fibre reenforcement is embedded in 
water-proofing adhesive, between two thicknesses 
of kraft paper, making a durable “blanket” that 
has been used successfully to protect farm crops 
and equipment for nearly 25 years. 


Folders on Treated SISALKRAFT for Portable Silos, Orange 
Label SISALKRAFT for Hay Stack Covers, Grain Storage 


Applications and other farm 
uscs are yours on request. 


og SISALERAFT, FIpREER, SiSat-4, 
SESALTAPE AND COPPER-ARMORED SISALKRAET 


~~ Now you can fasten V-belts 
~ by using se 


A wave im US. A | 


ite mg 


@ Alligator V-belt Fasteners and the open-end V-belting 
now being made by belting manufacturers, will enable you 
to make up multiple V-belt drives from roll belting. These 
fasteners have been on the market 9 years and are now 
being used on a wide variety of drives. 

Available for B, C, D sizes of belt for industrial use and 
l-in. and 2-in. sizes for railroad use. These fasteners, how- 
ever, should not be used for repairing endless cord V-belts. 

Bulletin V-205 will give you complete details as to where 
and how these fasteners are used, sizes, list prices, tools and 
application instructions. A copy will be mailed at your 
request. 


Order from your supply bouse 
FLEXIBLE STEEL LACING COMPANY 
4677 Lexington Street, Chicago 44, Illinois 


Also sole manufacturers of Alligator Steel Belt Lacing 
for flat transmission belts and Flexco HD Belt Fasteners 
and Rip Plates for fastening and repairing conveyor belts. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ. 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wan. 
ted,’’ or apply for positions under ‘‘Positions Open.’’ Both non-members 
and members seeking to fill positions, for which ASAE members are 
qualified, are privileged to insert notices under ‘‘Positions Open,’ and 
to be referred to members listed under ‘‘Positions Wanted.’’ Any Notice 
in this bulletin will be inserted once and will thereafter be discon: nued, 
unless additional insertions are requested. There is no charge for »otices 


published in this bulletin. Requests for insertions should be add essed 
to ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 
AGRICULTURAL ENGINEER wanted by a well-known » tion. 
al organization to engage in sales promotion work on farm ‘uild- 
ings, preferably someone in his early thirties with good engine+ring 
training and farm background and with plenty of initiativ. and 
ingenuity. Special training in farm buildings would be helpiul to 
person selected. Discharged service men will receive special con- 


sideration. Write giving full details as to education, exper ence, 
etc. PO-164 


SALES ENGINEERS, preferably 32 to 38 years of age, with 
college education in engineering and with sales experience, are 
wanted by a large national manufacturing organization to e: zage 
in the sale of farm buildings through dealers. While a posiwar 
project, qualified applicants will be interviewed now. Specia! con- 
sideration will be given discharged service men who have quilif- 
cations sought. Write giving full particulars as to education. ex- 
perience, etc. PO-163 


INSTRUCTOR in farm machinery and farm motors wanted by a 
state agricultural school of secondary vocational grade, fo: six 
months beginning October Ist. Write A. C. Heine, head, agricul- 


tural engineering dept., West Central School and Station, Mortis, 
Minn. 


DEVELOPMENT ENGINEERS AND DRAFTSMEN for ag- 
ricultural equipment wanted for plant in Middle Atlantic Section. 
Factory in region almost devoid of equipment manufacturing but 
with excellent marketing possibilities for certain badly needed new 
products. Good salaries will be paid in proper proportion to ex- 
perience and ability. In writing please give full account of educa- 
tion, experience, qualifications, draft and family status, and present 
salary. Include photograph if possible. PO-162 


RURAL DEPARTMENT MANAGER wanted for permanent 
employment with an eastern electric utility. Immediate opening for 
competent college-trained, agricultural engineer with experience in 
modern business promotional sales methods. Familiarity with Penn- 
sylvania-German farmer customs desirable. Write fully. | PO-160 


FARM EQUIPMENT ENGINEERS. National merchandising 
organization planning large farm equipment program has openings 
for senior and junior design engineers. Write experience, draft 
status, salary expected. Replies confidential. PO-155 


ENGINEER interested in drainage research wanted. Southern 
state with large acreage needing drainage plans to begin intensive 


research program. First letter should give training, experience ind 
references. PO-153 


POSITIONS WANTED 


AGRICULTURAL ENGINEER available. Six years’ experi 
in rural electrification with private power company and govern 
power project; experience in educational and research phases oi ° 
work. Two years’ experience in farm management with stat: 
stitution. Well acquainted with personnel of the land-grant col! 
in midwest and southern states. Two years’ experience as mec 
cal engineer and plant supervisor for large industrial con 
B. S. degree from a Midwest university. Age 32, health excc 
married. PW-363 


AGRICULTURAL ENGINEER with a B. S. degree in ag: 
tural engineering from an eastern college is available for em; 
ment. Experience in soil conservation, drainage, and use of < 
sives in land drainage and land clearing ; farm reared with expe: <0 
and knowledge of the operation, care, and adjustment of far: 
chinery and equipment, also wood-working equipment and 
building construction. Age 38, married, two children. Would 
position in teaching, research, or extension work. PW-36- 


AGRICULTURAL ENGINEER with a B. S. degree in «sf 
cultural engineering from a midwest college and training cour+° in 
management, operating and buying with mail-order firm. Two ¥<ars 
experience in farm building appraisal, inspection and fire pieven- 
tion. Present position, purchasing and planning of aircraft parts. 
Age, 27 years; married with two children; draft status, 2B. W ould 
like position in development and promotion of farm buildings »9d 
equipment or in purchasing or production work in a factory manu- 
facturing agricultural equipment. PW-361 
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